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atomic energy are now being employed 
Textile Research the United States Testing Com- 
pany, Inc. scientifically controlled laboratory, 
under the supervision specially trained techni- 
cians, textile researches never before possible are 
now regular program. Here are few 
examples: 

Determining maximum absorptionindyestuffs. 

Controlling the concentration dye baths. 


Measuring the efficiency water repellent 
substances quantitatively. 


Controlling the uniformity coatings 
fabrics during processing. 


Study intermediate reactions the manu- 
facture dyestuffs. 


Eliminating static conditions 


Measuring the distribution lubricants 
synthetic yarn. 


Isotopes 


Keeping the coagulating and desulphurizing 
baths within pre-determined concentration 
ranges the manufacture rayon. 


Tracing the cause “cratering” spinnerets 
rayon manufacture. 


Controlling the film gauge sheet plastic 
within one inch. 


Study friction loss textiles one 
dred-thousandth inch. 


are now the process manufacturing 
radioactive thickness gauges for plant installa- 
tion for determining the uniformity thick- 
ness coating materials. 


you are faced with textile problem that seem- 
ingly defies solution, write and will arrange for 
consultation. the problem can solved with 
Radioactive Isotopes, will outline procedure and 
cost without obligation your part. 


UNITED STATES TESTING COMPANY, INC. 


Established 1880 
HOBOKEN, NEW JERSEY 


CHICAGO, ILL. NEW LOS ANGELES, CAL. 


DENVER, COL. MEMPHIS, TENN. 


Member of American Council of Commercial Laboratories 
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apparel wool North 
\merica. serves consumers, retail 
ers, and educators, and 
constantly enconrages the use wool 
means promotion, education and 


research. 


Four-Point Program 


Objectives of the Bureau's technical 
program are 


ments and manufacturing prob 
lems. 

» 


satished 


and product design 


the application of mproved en 


Technical Department 


its 
the Bureau maintains close liaison with 
wool textile mills, government and pri 
vate research laboratories and 
trade associations. Recently 
the “Newsletter for Wool 
Textile Executives” bring 
research information the attention 
mill executives and 
tween the laboratory and manage 


ment. 


Help Mills 


During the coming vear, The 
those mills who wish initiate 


pand a small engineering development 


ns, 


Director, The Wool 


Technical Department 


THE WOOL BUREAU. INCORPORATED 


December, 
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THE GAULIN 
TEXTILE HOMOGENIZER 


continuous research and development 
the oldest and largest this 
type equipment country. Model 
TE! rugged, heavy-duty machine designed 
especially for the textile manutac- 
tured capacities ranging from 100 2,000 
gallons per the most efficient 
mogenizer made, and easily 


top running condition 


compact and sturdy 
All machines are factory-tested 


materials are used 


100 gal. Gaulin Homogenizer 


an be made very easily m any textile 
major changes plant layout 
are required, and the machine can usu 


production 


perience has taught that layout 
this insures best results and 


mum service from the Homogenizer 


MANTON GAULIN Garden Street 


Manufacturing Company, Inc. Everett 49, Mass. 
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Microorganisms are responsible for loss 
Recent investigations under 
actual conditions use have convinced 
microbiological destruction cotton fibers much 
10% the figure jumps 
20% when the fabric are 


examined. 


Considerable time lost due breaks during 
treated with The ad- 
vantages thus obtained are tar greater than 

the cost PER 


PERM-Aseptic CORPORATION 


432 WAVERLY AVE. MAMARONECK, 


Dr. kdward Abrams, tor six vears Head of the Microbiological Laboratory at the Na 
tional Bureau of Standards, Washington, D.C., and for the past three vears Head of the 
Biology Division of the Institute of Textile Technology, Charlottesville, Va., has been re 
tained the Corporation assist the textile industry applying PERM 
fseptre to specific mill problems. | For turther information, please contact Dr. Abrams, who 
Director Research Laboratories Research, Worth Street, New York 13, 
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Single-flash STROBOLUME picture of o warp knitter 
(side-view ) 


The STROBOLUME normally housed the 
power-supply case. Complete, it weighs only 
pounds. The sealed-beam lamp and its 
case are removable from the supply assembly 
for use the end 10-foot cable. The lamp 
housing equipped with standard tripod 
socket. 


TYPE 1532-A STROBOLUME $225.00 


TYPE 631-BS18 STROBOTAC 
Gpecial, with speed range of 60 to 


and EXTRA-HIGH-INTENSITY 
STROBOSCOPE 


for S-l-o-w Motion Textile Machinery 


designed for the textile field, the new Type STROBO- 
LUME furnishes just the right light intensity and slow flashing rate 
for either observing photographing loom shuttle operation, warp knitters 
and the many other speed textile machines. 

The STROBOLUME gives intense light with flash duration only 
ten second. can operated several ways. For single-flash 
pictures, taken random, equipped with cord and push-button 
switch fire the light single flash. For multiple flash visual 
observation, contactor any rotating shaft the machine will supply 
flashes synchronized 1200 rpm 

special slow-speed STROBOTAC available for use with the STROBO- 
LUME fire the latter any speed between and This special 
STROBOTAC, alone, has speed range 14,400 

The new STROBOLUME opens many new possibilities the 
and most efficient operation, maintenance and design slow-speed textile 
equipment. you have ANY motion-study problem the use modifica- 
tion your machines, the STROBOLUME may invaluable aide 

This equipment sold directly from our factory. not have any 
travelling salesmen. May send you literature? 


WRITE FOR THE STROBOLUME BULLETIN 
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YARN EVENNESS TESTING 
with 
ELECTRON MICROMETER 


MEASURES 


RECORDS 


COUNTS 


YARN 
EVENNESS 


Illustration shows YARN 
ANALYSER, EMD-8 (Con 
sole Model). Equipment in- 
cludes eight counting 
each counter can set in- 
dependently counter data 
gives frequency distribution 
yarn variation. 


MICROMETER. 


Independent moisture conditions insensitive blend variations models available 
for recording, counting, and automatic analysis. 


Choice models from automatic integrating and analyzing units portable, hand- 
carried instruments for actual, in-process measurement and control right the spinning 
frame. 


Write today for additional data Dept. 


STANDARD ELECTRONICS RESEARCH CORPORATION 
Two East End Ave. New York 
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Shown right the main building 
Philadelphia Institute’s new 
Other buildings already 
built—the 
the Hesslein Library To be erected 

and auditorium 


dormitories, gymnasium 


THE PHILADELPHIA 


America’s Pioneer Textile 


TEXTILE INSTITUTE 


School 


Textile Students may elect specialize 


textile materials 


Diploma courses, three vears length, providing opportunity for 


thorough study textile technology but without the additional courses 
necessary for earning the degree 


? 


Short-term courses designed offer students intensive 


one phase textile and processing, and 


ing Certificate Proticiency. 


facilities and equipment out specitic research 


projects for industry and government 


The 
Textile 
Engineer 


For Sound Investment Future Profits— 


Send the BEST young men your organization 


Philadelphia Textile Inst 


Philadelphia Textile Institute 


Published Quarterly Philadelphia Penna. 


Subscription: $1.00 per year 


The Director for Full Details 
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MODEL Incline-plane, the most Standard the Industry for many 
convenient form constant rate years for tensile testing fabric; yarn 
load tester for tensile and hysteresis. single end skein; cord and twine; also 
Sufficiently accurate for laboratory may equipped for ball burst test. Capa- 
tool, yet sturdily built for production. cities 500 tensile. 


SCOTT TESTE RS, 145 BLACKSTONE ST., PROVIDENCE, 
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Cellulose 
The Heterogeneous Hydrolysis Trimethyl Cellulose 


Richard Steele and Eugene Pacsu 


Contribution from the Textile Foundation and Laboratory, 


Princeton 


INVESTIGATIONS the heterogene 
ous acid hydrolysis cellulose [13] were directed 
toward increasing the vield which could 
several investigators have studied this degradation 
under such mild conditions that the structure 
was retained, and have related their results 
course the reaction and chemical and 
morphological structure the fiber 

and Schwartz treated various native. 
measurements the degree pols 
that such degradation 
did not proceed constant rate, but that there was 


slowing down with the 


slowing down the reaction the rapid formation 


*The first paper this series appeared the October, 
were published March, April, June, July, 
and November, Paper appeared the August, 
1947, issue, July, 1948, October, 1949, and 


this issue 
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localized attack areas very short cellulose chains 
which inhibited further Treatment the 
partially degraded material with alkali made again 
susceptible attack which, slowed 
down This was presumably caused the 
removal the short chains the alkali treatment 
These investigators also observed 

heterogeneous degradation cellulose 
solutions, following the change chain 
length and osmotic pressure measure- 
The these two methods 
made possible calculate the homogeneity the 
chain lengths the degraded 
served values did not agree with the results 
expected from random and this disagree 
ment led the proposal periodic structure for 
cellulose 

Mehta and observed the hydrolysis 
native cellulose and viscose aqueous 


acid and chloride. The 
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course the reaction was again followed meas- 
uring viscosimetrically the cuprammonium 
solution. They found initial rapid hydrolysis for 
native cellulose down about 260, pro 
97°C, 
which much higher than the constant 


bonds under similar con 
After the hydrolysis had reduced the D.P. 


ditions. 


the other hand, for viscose ravon the 
continued rapidly until the was 
plained results the hypothesis periodic 
The 


acid-sensitive bonds were exposed only the 


weak linkages cellulose chains weak, 


phous portions the native most 
the domains extend over such region 
that the limiting has 
while the more ravon essen 
tially all 


the weaker bonds are exposed to the 
agent 

Davidson [2] has made similar studies, using, 
has concluded that the change 
rate the reaction and the contrast the 
hydrolysis cellulose homogeneous and hetero 
geneous systems are explained solely 
phous nature the has pointed out 
amorphous regions would have very different 
the moisture absorption the 
Davidson, cannot 


\nd, 


degradation results are obtained homogeneous 


explained with finally, 


solution in 85% phosphorite acid where. Davidson 


the regions are broken and the 
acid acquires access every linkage.” 
the crystalline nature the does 


tained Mehta and from native cellulose and 


viscose has shown [7] that water 


can penetrate into the portions met 


into any but the amorphous part native cellulose 
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would indicate that all the hydrolyzable bonds 
agents, whereas cotton fibers some are protected. 
Thus, the limit hydrocellulose 


should 


residue chains which separates acid-sensitive bonds 


fibrous methyl the extensiveness 
the ervstalline regions the native fiber 
retained. However, the nature the inter 
molecular forces chains would 
show the great ditference that exists those 
tween chains regions native cellu 
where must nearly com 
The 


methyl groups the removes the pos 


bonding and causes the inter 


phous regions, but its reduced together 
with the increased nature the whole 


should 


to an aqueous 


reagent heterogeneous mild-acid 
hydrolysis should therefore be expected to be little 
influenced differences and, the 
basis should proceed straight 
forwardly break essentially all the acid-sensi 
tive vielding product the average 
which measure the average spacing the 


weak acid-sensitive the glucose chain. 


Preparation Methyl Cellulose 


Cellulose was considered who 
plant cells derived exclusively from glucose 
sembling cotton cellulose physical and chemi 
cal later decades, particularly from 
1920 when Cross and Bevan dominated the 
cellulose research, cellulose was believed 
that the celluloses prepared 
sources Were separate chemical entities. 
the structure became established 


birefringence, and other studies, and 


deeper insight into the nature cellulose 


was gained, cellulose came considered the same 


material when derived from any source and properly 


re, 

| 

hen 


freed from mechanically mixed impurities, 

view the drastic purification treatments 
and the sensitive nature some the recently 
fine structure, again matter some 
doubt whether cellulose derived from various plants 
respects identical However, cotton 
cellulose, because its fairly high natural purity, 
its role the development our 
cellulose (which doubt due largely its 
and its importance, has been 
chosen most investigators standard normal 
form cellulose, and hence the cellulose used 
these experiments was prepared from the native 
cellulose 

The cotton had been processed through the usual 
cotton opening, picking, and carding machinery, and 
was received sliver which was 
ceptionally free from foreign material such bits 
sliver were further solvent extraction and 
the 


acetone, and then for hrs. benzene. 
would readily drain from the material 
and replaced with fresh liquid 
the benzene had been squeezed centrifuged out, 
the cotton was allowed dry the air 
washed hot tap water, soured 
with dilute acetic acid, and kept hrs. 
hot distilled water and portions methanol, and 
was dried the the tinal washings basket 
was used remove each portion wash 
liquor material. 

that which was introduced Haworth 
consists treating the cellulose 
with very strong aqueous sodium hydroxide 
sulfate. 

Cellulose the presence strong alkali 
graded the the air, especially higher 
temperatures, and order avoid this deteriora 


tion much possible has been suggested that 


| 


the methylation carried out under nitrogen 


the latter 
decreases the rate methylation considerably that 


and room temperature 


the alkali contact with the cellulose for much 
longer period, the rate degradation apparently 
even more reduced, and oxvgen can excluded 
fairly well, would appear that the low-temperature 
procedure would much than the 50° 
used Haworth. 

When liquid sulfate added cellulose 
methylation and the hydrolytic side reaction the 


sulfate and 


CHLO 


order achieve low-temperature methylation, 
this vigorous reaction must 
conveniently done expedient which 
vides effective means shielding the reaction 
methyl sulfate with considerable volume toluene 
The use diluent has been proposed 
early the work Denham and Woodhouse 
who used benzene some their experiments 

The optimum concentration sodium hydroxide 
favoring vield, efficient use dimethyl sulfate, and 
retention tiber structure apparently 
Since this far above the concentration 
which maximum swelling the fiber 
would appear that the degree swelling 
major 


The reaction can written 


lows 
Cel 
SO) 
CHAO 


and sulfate necessary obtain the maxi 
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methylation cellulose. 
mum reaction. Table and Figure show the effect 
content the The sodium hydroxide was 
With the above considerations 
lowing procedure was chosen for methylation. 
purified native cellulose were for 


the excess caustic solution was 


The 


? 
Was 0 to 3.2 


times the weight the The damp material 
was then suspended 500 toluene 
sulfate were mixture was shaken thor 


oughly and allowed stand 
uous, vigorous shaking was used the early prepa 
rations, but this was later value 

\fter removing the excess toluene 
centrifuge, the material was washed 
with water until free toluene and 
sodium 


toluene was place the beaker containing the prod 


The best means removing the 


O 


PERCENT 


NUMBER METHYLATIONS 


methylation of cellulose 


uct covered with water into 
bath and continuously for min. 
Several such washes served the toluene 
fiber structure essential that the wash water 
near the boiling point when added the matertal 
When the cellulose had been thoroughly 
washed, was dewatered much possible 
Buchner funnel and then dried oven 
The product resulting pro 
cedure was white, fibrous material containing 
was insoluble solvents, but soluble 
cold water and cold aqueous caustic-soda solutions. 
order obtain more completely 
material, the above procedure must be repeated, It 
the dry product the first methylation 


ON THI 


DIMETHYL CONCENTRATION 
MbrHYLATION OF CELLULOSI 


Percent CH ) 
product 


Moles VeoSO, per 


\-93-4 17.1 30.7 
\-95 8.6 33.7 
8.5 
\-58 6.1 27.0 
\-62 229 
\-603 20 14.6 
V-64 1.7 1.9 
\-72-« OS 8.1 
\-72-b 0.4 
\-72-d 0.09 


j 
les 
5 
e 
4 
i 


1049 


will wet and swollen the 

proved the material not washed and dried after 

the methylation, but re-treated until the 


substitution has become high that the 


terial is no longer water-soluble. This can be done 


taking the material washing, 


caustic. “Two fresh portions caustic were used, 
the material remaining each for approximately 
min. was then squeezed 
the material was insoluble water, and 
washed with much less 

The number steps required reach maximum 


following data 


Percent 

30.72 
41.87 


the experiment from which these data were 
tained, the product was washed after each step, and, 
can seen, the methylation was essentially com 
plete after three steps. When the material not 
washed but subjected further 
suggested the preceding paragraph, steps 
each consisting three treatments 
with caustic soda and sulfate. 

The product repeated methylation, containing 
fibrous The photomicrograph Figure 
shows how similar form the methylated 


are the native cellulose fiber. The twisted ribbon 


N-ray diffraction fiber diagrams cellulose and trimethyl cellulose 
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are readily soluble 


770 
4 
30 A-177-6 
A-177-2 
O 
A-173-0 
O A-179-1 
CONCENTRATION GRAMS PER 100 
Bic. 3. Determination of turtrinsic viscosity of methyl 
cellulose in chlorofern 
form the cotton The fibers 


chloroform, and somewhat less 


pyridine. They are insoluble 
solvents such alcohols, and ketones, and 


tion determined viscosity measurements chloro 


form solution was 700 Figure 


diagram the product com 
pared with that native cellulose and indicates that 
the nature the original fiber largely 
retained, 
procedure first proposed Vieboek and Schwappach 
and later lark 


were done according the 


used, depending upon the expected con 


sample 


thiosulfate, which was convenient amount 
measure The samples were dried 


phorus pentoxide before their weights were de- 


samples were tirst weighed roughly 


shows the 


Kst 


Relationship between intrinsic viscosity and 


of $$. C CUT. 
c 


lope 


into tared aluminum foil cups 
air 


through 


the desiccator 
tube. 


was 


The top the was removed and 
the toil cups were quickly 
this manner the final weighing could 
made without absorption moisture 
slight 


given the 


the 


Several changes were made 


references above 


stead carbon dioxide 


entraining for 


solution the 


was found desirable instead 


flask into 


to use 


which the contents the washed 


Using only frequently solutions 
oF CreLLULOst 

Time 
\-167-a 9.90 900 
\-168-a-1 8.00 782 
1.0 736 
6.60 600 
509 
\-108-a-5 &.0 4.15 377 
\-108-a-6 16.0 3.17 288 
\-173-a 27.8 2.50 227 
\-173-b 49.7 1.76 160 
\-179-3 270.2 0.66 
\-179-4 366.3 0.64 
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100 200 300 ac 


TIME HOURS 


Heterogeneous hydrolysis trimethyl 


cellulose 


acid, thus the determination. 
happened usually with the first sample run 
charge phenol and hydriodic 
the use more the neutralizing solution appar 
ently corrected this further precaution 
the phenol-acid mixture was gently boiled for 
with the gas stream before the sample 
were This also the 
larger than usual blank associated with 
sample fresh charge. Not more than 
samples were run each charge 

The molecular weights cellulose prep 
arations were measured 
simetric technique, using solutions 
The 


Ostwald-Cannon-Fenske pipet 


Reinecke who determined the osmometri 
cally for series ether-acetates and extrapolated 
was determined was 200 
The Staudinger equation was used the form 


42.34% CH,O—, 80°C, 1N HCI 


lime DFP 
Sample No hrs.) ” =11X 10 

\-170-a-1 0.5 6.50 
\-170-a-2 1.0 536 
\-170-a-3 $47 379 
\-170-a-4 2.60 236 
\-170-a-5 2.08 189 
\-170-a-6 16.0 E52 138 
24.0 0.94 
0.77 


444 


60° - 1N HCL 
BOP-INHCL 2 4 6 
60°-O5NHC” 400 800 


TIME IN HOURS 
Kia. Data from Figure 7 replotted with adjusted 


time Scales 


where 


and the concentration, ¢. 1s expressed Wm grams of 
glucose anhydride units per 
solution 

corrections were made the 


data using the method Wagner 


Hydrolysis 


experiments were performed 
following way: 200-mg. samples cel 
weighed out with each group samples 
for oven moisture determination, which 


samples were covered with acid 


CELLULOSE 


42.34% CH;,O-, 60°C, 0.05N HCI 


Time DP. 

\-177-6 15.8 
\-177-2 20.7 8.2 745 
\-177-4 72.0 664 
\-177-5 6.7 609 
\-179-1 270.3 $27 
\-179-2 366.3 


— 
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60°-1 N HCl 


TIME HOURS 


hydrocellulose 


the desired strength, and entered water bath 
maintained the desired 
When the acid had reached the temperature the 


At the end ot 


temperature 


bath, the tubes were tightly corked. 
the hydrolysis period, the samples were filtered from 
and weighed constant analyses 


and determinations then 
made. 

The value for each sample was obtained 
determining several concentrations and 
extrapolating semilogarithmic plot concen 
shown the curves Figure The 
slope of such curves has a value which is charac- 
teristic for given substance 
given solvent, and also directly proportional 
the limiting intrinsic shown Figure 
slope has been designated the 


consequently the may determined 


With the limiting viscosity, and 


single determination the intrinsic 


suitable concentration using the 


mula 


placed log that the above equation 


becomes 


low (ns, 
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but not the concentration. 


However, all the data 


given below were obtained making several 
terminations and extrapolating. 

The results of a series of hydroly sis experiments 
are summarized Tables and TV. 

the first stages the there 


rapid drop degree which 
shortly reduced point where further attack 
slow 


proximately 


Figure shows the data from the early part the 
With this adjustment the time the 
three curves become very much the same, indicating 
course reaction each case 

The results similar hydrolysis experiment 
sample cellulose which had been pre 
pared from the linut hydrocellulose native cotton 
are shown Figure and Table 

Fifteen grams purified cotton were 
with 450 ml. for hrs. 60° then 
hydrolysis the methylated mate 
rial, the does not show the sudden 
drop the hydrolysis native cel 
and the cellulose prepared 
reduced moderate rate toward the 


higher-molecular-weight material. 

the structure for cellulose proposed 
correct, these results would indicate that this 
action all the acid-sensitive linkages are 
that 


weaker bonds is of the order of 60° residues. 


the 
The 


cellulose and trimethyl hydro 


reagent and 


cellulose corresponds very closely that observed 

The shapes the D.P. 
curves for trimethyl cellulose and 


are very similar those for the 


spective while the limiting 


60°C, HCI 
lime DP. 
\-100-4 1.85 108 
1.14 104 
\-135-b 
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or 


Conditions of lime Weight loss 
Sample No. hrs 
\-168-a-2 00°C HCI 1.0 O4 
\-168-a-6 iN HCl 16.0 0.5 
\-179-3 270.2 5.9 
\-170-a-1 HCl 0.5 0.0 
\-170-a-2 IV HCI 10 O15 
\-170-a-5 iN HC 4.5 0.75 
\-172-a 24.0 2.35 
\-172-b iN HC 16.9 18 
\-177-2 HCI 26.7 0.0 
\-177-1 60 HCI 50.3 0.0 
\-177-4 HCI 72.0 
\-177-5 HCI 96.0 
\-179-1 60 HCl 77.3 
\-179-2 60 OOS N HCI 366.3 O45 


value each curve close that for regenerated 
cellulose. 

the attained such heterogeneous 
currence non-accessible regions where 
chains this length are protected action 
the extent the crystalline portions 
cellulose had considerably smaller regions 
than the native cellulose from which was prepared, 
ever, there reason expect that 
would disorganize the fiber this especially 
the short chains which should 
susceptible such disorganization, gives product 
with the same limiting native cellulose 

the experiments described Tables 
and there small loss weight during the 
which varies with the 
tent, shown the data Table not con 


sidered sufficient change the results in- 


779 


hydrolysis bonds produce chains 
short enough dissolve. 

There was appreciable change the 
content during the reaction. 


Calculation Apparent Rate Constant 


The following assumptions were made 
late apparent rate constant for the hydrolysis 
reaction: (1) all hydrolyzable bonds are accessible 
the reagent, and (2) the reaction follows first- 
order reaction kinetics. Then, let 


D.P., average degree of poly merization at time ¢, 
average degree polymerization zero 
time, 
original number molecules. 


The number bonds broken time will equal 
the increase the number molecules that 
time, since each bond split adds one to the number 
molecules. 


Number bonds broken (1) 


However, the number molecules given time 
equal the total number glucose residues 
present divided the for that time. The 
total number glucose residues 
that 


From tirst-order reaction kinetics: 


where cy) and ¢ 1 are the concentrations of bonds al 
zero time and time 
as stated above, the change in the number of bonds 


equal the change the number 
so that 


Since each molecule has bonds it, the 


Wie 
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80° 


300 


400 


constant during 


heterogeneous hydrolysis of trimethyl cellulose. 


HOURS 


this and equation (2), 


equation 3) becomes ange ap pe / 


heterogeneous hydrolysis trimethyl cellulose 


R In > 
DP. the first term need considered and reduces 
or 


equation has been derived different way 
endless series, equation (4) can written 


t 2t tion corresponding to equation 4) can be written as 


1 D.P. b / ml 


op 


60°C, HCI PABLE VII Rate CONSTANT FOR 
oF 


10 736 69 Oo 900 

0) 600 7.8 Os 391 $2.2 

13 5.6 10 336 | 

377 2 379 21 
16.0 288 10 236 
7 8 7 3.3 75 189 15.0 
19.7 160 16.0 148 10.8 
1.6 24.0 12.5 


TIME IN HOURS 
| 
ag 
a 


Change apparent rate constant during 


heterogeneous hydrolysis of trimethyl cellulose 


has shown that this equation equivalent 
proof.” 

The rate constants equation (4) 
(5), which give the same for the hydroly 
sis experiments previous subsection are given 
and and are shown graphi 

The rapid initial change the rate constant, fol 
lowed comparative leveling typical the 
previous results similar experiments Mehta 
Steurer, who exposed 
ultraviolet irradiation. This appears 
evidence that two ditferent reactions are occurring 


the degradation process 


End-Group Determination 


with which the constant was determined, 


rABLE (X CONSTANE FOR HypRoOLysts 
op 
60 C, OOS N HCI 


ke 10 
hrs DP. sec, 
900 
15.8 S09 22.8 
26.7 745 23.6 
50.3 TOS 
720 664 15.6 
96.0 609 14.7 
12.8 
306.3 380 10.8 


RIME THYL CEL ULOSE 


MEQ |, PER MEQ 


the that the constant may not valid over 
range than that used its determi 
nation, and uncertainties concerning the validity 
the viscosity law For such reasons was 
desirable to check the D.P. of the limit hydrocellu 
other was done the 
oxidation the hydrocellulose alkaline 
Martin, Smith, Whistler, and Harris 

Only one modification the procedure was made, 
which was necessary because part the iodine was 
the end point could not 
suspension, just before titration, corrected this 
the cellulose and freeing 
the With this change the end point could 
determined satisfactorily. 


FABLE Oxtpation oF Hypro- PRIME THYE 
BY ALKALING 


Meg. consumed 

Lime Meg. consumed per meq. trimethy1 

min per g. sample vlucose residues 
0.0136 
60 0.09] 
120 O.108 0.0216 
180 0.134 0.0208 
240 0.146 0.0292 
322 0.103 0.0326 
100 O.167 0.0334 
S83 0.153 0.0306 
YO 0.162 0.0324 
1205 0.165 0.0330 
1419 O.174 0348 


1 
KA 4( anc BOO A \ 
bey 
| 
Las 7 
BE 
: 
‘ 


60° The yield was 25.75 (95%) 
terial the D.P. 

was 
10.6 shown the data Table and Fig 
ure 13. 


The consumption iodine 
sodium 


Unexpectedly, even cellulose appears 
rate slow compared the consumption. 
the flatter portion the curve 
zero time indicates that the material consumes 0.028 
trimethyl Two moles iodine 
are necessary oxidize each mole 


the viscosimetric but indicates that viscosity 


This approximately lower than 


measurements may used with about this degree 
direction expected when comparing number-average 


the material. 


Hydrolysis Methyl Cellulose Lower 
Degree Substitution 


The product one-step methylation contains 
that 


30% which means about 


have been was hoped that the result 


ing disorganization the chain molecules would 


30.86% 70°C, H.SO, 


Lime Percent 
Sample hrs. 
\-68 0 S086 
\-68-1 32.06 
\-68-2 2 31.89 
\-68-3 3 32.645 
\-O8-5 5 32.29 
\-68-6 6 32.42 
\-68-7 7 32.91 
\-68-8 $3.53 
\-68-9 9 33.89 
\-66-1 0 30.66 
\-06-6 1.25 41.38 
\-66-5 2.50 31.60 
\-66-4 31.85 
\-66-2 S00 32.71 


JOURNAL 


PERCENT 


TIME HOURS 


Heterogeneous hydrolysis 


methylated 


that hydrolysis would not 
the degree substitution various makes the 
material useless for such behavior 
partially methylated when hydrolyzed 
and Figure 14. 

inhomogeneous substitution the cellulose 
low cellulose the dilute 
ples was found rather and 
siderably larger than the loss distilled water 
The shows that the 


hydrolytic action the acid was probably 


der the same conditions. 


PARTIALLY MbTHYLATED CELLULOS! 
hrs., 70°C 
Sample Cone. of Weight loss Percent CH,O 
No acid Y// Original Final 
\-70-1 34.8 30.72 
\-70-4 13.5 30.72 
15.33 27.14 28.41 
\-72-2 2N H.SO, 15.28 27.14 28.33 
\-72-4 Dist. 0.50 14 27.51 


| 

} 

4 

ve 

4 

4 


experiments showing the mag- 
nitude these weight losses are shown Table 

Because this was complicated these 
factors, further was made determine the 
change during such experiment 


Conclusions 


The heterogeneous, mild-acid 
indicating that the distance between 
bonds the periodic structure 
this number glucose residues 

partially the hetero 
geneity this material and the nature 
the 


Summary 


hydrolysis with and and with 
cate that the distance between acetal linkages 
structure proposed for cellulose this num 
her glucose equation for apparent 
rate constant derived, reaction 
The apparent rate constant changes rap 
idly first, but more and more slowly the 
falls from 900 The order magnitude 
the limiting which has been determined 
was confirmed titra 

sults confirm the topochemical nature the 
tion reaction 
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Cellulose Studies 


XIV. 


The Fractionation and Solubility Trimethyl Cellulose 


Richard Steele and Eugene Pacsu 


Contribution from the 


Foundation and Frick 


Chen tcal Laborato 


Princeton University 


for cellulose, postulating that contains regularly 
linkages, accepted, then the 
terial should show high and 
Schulz have carefully fractionated the nitrated 
found the expected degree uniformity, center 
ing around the more 


posed this result appears reasonable 
der the conditions which they used, also 
appears that their mild treatment break all 
the weaker order verify this con 
clusion would necessary materials 
corresponding limit hydrocelluloses prepared from 
The 


first these materials was fractionated Mehta 


native cellulose and from regenerated 


and Pacsu [2]. 


and the sharpness the 
distribution was 

Upon cellulose apparently 
degraded point which corresponds the limit 
shown and was hoped that fractiona 
tion this material would complete the demonstra 
The fractionation deseribed below was done 
distribution curve would for comparison 
make clear the 
the 


detail for two 
derivative 
for the intended and provide basis 


Fractionation 
The scheme the fractionation shown 
diagram Figure the fractions obtained are sum 


across the lower part the figure 


Step 


cellulose was prepared shaking the material with 
using the remaining solvent transfer the solution 
flask. 


During the transfer the solution 


material were 
Was used precipitant. The material was 
only about high and low fractions boiling 
more than from the boiling point hexane. 
period days the hexane was added the 
The 
solution was kept constant-temperature room 
added 
slowly with strong agitation the 


sixth hexane had been added, 


(70 and the hexane was very 


only sediment was This amounted 


swollen but undissolved material which had escaped 
Upon the addition 200 hexane the sixth 
the solution became faintly milky 
\iter standing overnight the turbidity increased only 
move small fraction which was washed 
with hexane and 

The solution was now pertectly clear and hexane 
was added slowly until again 
This required 380 


peared standing over 


the bottom the flask. This was collected 
was found comprise more than three-fourths 
\ddition of 
turbidity which vielded another 


tion the next day The solution was then 
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FRACTIONATION METHYL CELLULOSE 


ORIGINAL 


B-40-6 


3.052g 


558% 


4.PYRIDINE-WATER 


B-50-a 
(322%) 


435% 


3.869(100%) 


HEXANE 
2.CHLOROFORM HEXANE 
3.PYRIDINE-WATER 


889g (23.0%) 


D.P 900 


431g 


(80.4%) 


(20.3%) 


11.2% 


Summary diagram steps used the fractionation trimethyl cellulose 


evaporated and found contain only small amount 

These operations off head and tail 
was apparent that the usual 
non-solvent is, the appearance 
not adequate, since much too large 


fraction had been brought down. 


Step 


The major fraction from the above (3.106 was 
dissolved chloroform for refractiona 
hexane the concentration existing just before this 
fraction come down, and then 
excess hexane. When 1,000 hexane had 
been slowly and with agitation, the solution 
had not increased, and material could removed 
portion hexane was added, but another the 


material could centrifuged from the solution 
Since the hexane concentration was 
erably above that which this sample pre 
viously been precipitated, only were added 
this stage. Overnight heavy. precipitate 
formed which proved the whole sample (3.052 
This same behavior was found with 
two other samples cellulose solvent 


non-solvent 


Step 

and fraction B-42-a was refractionated 
solution was prepared dissolving the 3.05 
concentrated than the solu 
tions used which were (wt. 
hundred mil. of distilled water were added, but atter 


standing overnight constant temperature the solu 


|| 


ay 
0.097, 
INSOL. 
Cue 
HCL 
, 
32.2% 230% 20.3% 
25% 
: 
j 
3 
LA 
wi 
4 
git! 
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SORIGINAL OP-900 


ORIGINAL 42 3%CHO- 


PERCENT PERCENT 


tained from cellulose, using the scheme 


Figure 


Then 


milkiness 


tion showed water 


added 


When the solution was warmed slightly 


frequently recommended redissolve the pre 
cipitate and allow come down second time, 
was found that the turbidity 
and cooling the flask ice the turbidity 
decreased, but the solution could not completely 
stand for days, during which the turbidity 
creased slightly, but precipitate formed nor could 


any material centrifuged down. additional 
any 
material which could separated out 

this point the solution was moved the 
constant-temperature stand above warm 
water bath where the air temperature was 
Prolonged 


after washing with water and smelled very 


centrifuge off precipitate 


from chloroform, each followed vacuum 

longer smelled pyridine, and weighed 2.158 
The the 


coagulated heating the water bath and 


separated out sample had 


Step 


tionated controlling the tempera 


solution. The sample was put into 


liter, flask fitted with stirrer, 
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and dropping funnel, and was mounted constant 


dissolved adding 200 pyridine and stir 


were added dropwise, producing faint but distinet 


cloudiness the was cooled for 
hrs. with stirring and then 


separated out rapidly and wash 
ing 


samples above. 


with water and the precipitated material 
did not have the pyridine odor 


The supernatant solution was 
proper cencentration being used etfect the trans 
Then 200 water were but only 
The 


fer. 


cally material could off the next 
precipitate but the water bath about 
flocculent precipitate formed which was col 
lected after 


Analysis Fractions 


The and contents these 
are shown Figure The two fractions separated 


the same content the original, 
and small sample slightly lower con 
tent and which was the first precipitate 
appears likely that the latter may have come out 
the solution first association chains through 
the of the 


proposed Staudinger and Reinecke for 
cellulose 

The three central fractions separated 
water have the expected trend molecular 
but 


there parallel trend methoxyl content, indicat 


ing that separation also because this 


ditterence. 


B-50-a Least soluble 
B-5l-a 700 41.1 


: 
i 
7 ; 
4 
{ 


The least material the most soluble, 
suggested the fact that the maximum water 
methoxyl content. 

fractions which fairly good agreement 
with the figure for the original sample, 
athough the difference large enough suggest the 
definite that the samples were 
from the original almost impossible 
that this difference should caused high molec 
ular weight for the small insoluble fraction 
the lost was undoubtedly due 
degradation the material during the fractionation. 
had been kept for several weeks without significant 
breakdown occurred the pyridine-water solutions 
basic media supports this con 
due the fractionation itself would have the 
weighted average would above the original 

the following difficulties have been 
found which make cellulose 
derivative for chloroform 


precipitation fraction either svstem. 

2. When precipitation occurs, such a large frac 
tion obtained, even with small increases 
solvent. that “cooperative seems probable. 
The few first precipitating molecules are able drag 
down most the material with them they fall 
through the There remains the possibility 
that this material was actually this 
stage and that this behavior more less 
This does not change the fundamental con 
clusion that this not good one for 
termining whether this true. 

difficult free the fractions from pyridine, 
especially when the fractionation done room 

Serious degradation the material occurs 


pyridine-water 
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content well chain length 


Solubility 
The current state knowledge about 
Spurlin 


For long time the ready 


with the existence large solution, 
thermal agitation. has come how 
that because the flexibility most polymer 
chains, they behave segmentally 
tion process, so that the large attractive forces be 
polymer molecules. which 
the same that the polymer, the 
links the chains are separated one one 
from their positions next other polymer chains. 
With solvent the internal pressure 
nearly the same that the there 
energy difference favoring one neighborhood 
other for the polymer that thermal 
ergy and the entropy due merely the size 
highly swollen structure and eventual solution. 
can studied and interpreted fairly well with the 
same concepts which are useful with 
molecules lower molecular weight. 

polymers, particularly those with com 
paratively stiff chains such cellulose derivatives, 
are more generally insoluble because their reduced 
and the essential nature their crystal 
lization, which means that there must heat effect 
solution. order dissolve such molecule 
necessary melt the molecule from the 
Therefore, such polymers usually do not dissolve 
except which can furnish 
which swells the polymer the 
second provides solvent proper energy 
density for solution the complex. 

Cellulose insoluble but dis 
solves with solvation complex formation such 
solvents strong mineral acids, strong organic 
and aqueous cuprammonium hydroxide. 


the hydroxyl groups become methylated, the hydro 
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gen bonding reduced and the strength the inter- 


chain changed. some stage substi- 
tution, the solvation the remaining free 
The point which this occurs varies with 
the chain very materials are water- 
12% 


the material obtained cot- 


soluble with about methoxyl while 


ton most soluble with about 
effected the ice and water mixtures being 
most effective. the temperature increased, the 
solvation reduced and about the 
The 


cohesive energy density water different from 


that the unsolvated solute that the latter cannot 
remain 
When 


continued 


above this range, the water 


creases. The material used this work (with 
about 900 and with 43.5% 
was insoluble but was readily 


thick gel which could dispersed into clear 
was similarly swollen pyridine 
but not the point that the structure 
material could recovered pyridine 
fiber 


brought with about the 


form. warming pyridine 


cellulose was likewise swollen very much 
with chloroform and pyridine, but 
does not show evidence being able con 
tinue the swelling until 

Chloroform, pyridine, have 
mately the same and the latter two are polar 
more polar than should 
some measure their ability solvate the macro 
imply that some other factor, possibly etfect 
given shape, concerned 

When pyridine solutions are heated, 
the 
higher tempera 


partially materials 


duced the former case, least some 


even so, the the solvent sufficiently 
close that the less solvated solute that does 
not precipitate. For the same reason chloroform 
solution trimethyl cellulose does precipitate 
upon essentially infinite dilution with benzene, the 
which approximately the same that 
chloroform and presumably cellulose 
ditferent with hexane the fractionation 
described above, all the solute can thrown out 
quired indicates that reducing the the 
polymer molecules, rather than changing the 
the solvent, the first step the 
ceeds, and that when the 
able and The reduction solva 
between the molecules bound solva- 


the volume the latter increased, the number 


tion and those free the non-solvent diluent 


molecules 

When pyridine solutions have been 
water the verge precipitation, heating the solu 
the 


tion precipitate 
cellulose, reduced already by dilution, 1s 


sufficient cause the material come 


with hexane not show this behavior and are not 
terpreted indicating that the 
that 


could correlated with the different 


solvent powers these two solvents, and further 


measure solvating 

apparent that the general behavior 
cellulose solvents can understood quite 
generally terms the concept that the formation 
and existence solvation the governing 
cellulose 


swell the material without disrupting the 


(about 


the which 


are 
parent cal. 
cK; 
the the swelling continues until 


divided into three groups with respect their 


an 
SHES: 
ba 
a 
vis 
4 


CED Dipole 
Debve 


Solvent cc, 3 units Solubility 
n-butyl ether (De. 1.18 Insoluble, no swelling 
n-hexane 7.3 O0 Insoluble, no swelling 
Ethyl ether rr | 1.2 Insoluble, no swelling 
Carbon tetra 

chloride 8.6 O.0 Insoluble, no swelling 

Loluene 8.7 O34 Insoluble, strong swelling 

Benzene 90 0.0 Insoluble, strong swelling 

n-butvraldehyvde 2.6 Insoluble, slow swelling 

\ntsole o1 1.2 Insoluble, strong and 
rapid swelling 

Prichlorethyvlenc 0.94 Insoluble, moderat« 
-welling 

Chlorobenzene 1.6 Insoluble, strong and 
rapid swelling 

Chloroform 9.2 Soluble 

\cetone 9.5 2.9 Insoluble, no swelling 

\cetic anhydride 26 20 Insoluble, no swelling 

Pyridine 10.0 Strong swelling cold, 
soluble warm 

Carbon disultide 10 3 O.0 Insoluble, no swelling 

Ethanol 11.1 17 Insoluble, no swelling 

Methanol 13.0 1.69 Insoluble, no swelling 

Water 20.7 Insoluble 

* Cohesive energy densits 
behavior with methyl solvents the 


slightly because they not have the proper 


Both polar and nonpolar solvents, such 
water, hexane, and acetone, belong this group. 
Those the second group have the proper 
but are incapable forming 
which overcome the crystalline nature 
This may because they are nonpolar, 
benzene, for example, because some other 
factor, possibly steric one, which must the case 
with anisole solvents usu- 
ally swell the marked extent penetrat 
ing the amorphous regions, but not permanently 
disrupt structure. The the 
chloroform have the necessary properties. 

Table indicates the solubility behavior 
cellulose organic solvents. The 


were caleulated with the assumption that 


Internal pressure 


using Rule estimate the latent heat 
apparent that solvents the internal pressures 
which are about 9.1 are all able cause 
presumably solvation. The controlling 
ture the solvation factor emphasized the 
fact that the pyridine somewhat higher 
than the range which causes swelling. 


solution the pyridine solvation 


Conclusions 


Chloroform-hexane and pyridine-water are 


suitable for the fractionation methyl cellu 


strongly tends large part the 
solute once, even when the amount non-solvent 
added pyridine-water, serious degrada 
tion occurs, and the separation caused not only 
differences but also ditferences 
content. 

solvents which are able solvate strongly, and the 
ability solvents bring about the necessary 
gree solvation depends not only their internal 
pressure and polarity but also another 


steric 


Summary 


cellulose was fractionated from chloro 
involved are and lead the con 
clusion that neither suitable for such 
fractionation. These difficulties are related 
solubility behavior cellulose, which 
cussed the light present theories polymer 


solubility 
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INFRARED absorption spectrum 
cellulose has not been reported in the literature. \ 
technique for drying and mounting thin films that 
scribed herein, and the spectra methyl 
cellulose, and starch are presented 

The films were made allowing 
the material evaporate clean mercury surtace 
The methyl cellulose were 
Part 


deseribed in Cellulose tilms were 


Rowen, Plyler The cellulose acetate 
aqueous solution detatted cornstarch which had 
heen autoclaved for 

The spectra were obtained 
prism. The calibration curve 
pared from the 


manual supphed with the 


bands suggested 


desiccated cell was which dried 
could transterred and the spectrum obtained 
Rowen, Hunt, and Plyler 


the plan the cell. 


The end-pieces were machined 
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XV. Infrared Spectra Trimethyl Cellulose, 
Cellulose, and Starch 


Richard Steele and Eugene Pacsu 


Laboratory, 


fit into the track provided 
length the cell was such that the 
air space between the housings the 
Each end had 
opening, over which polished rock-salt plate was 


instrument 
was snugly filled. circular 
tension 


SIDE 


Desiccated film for 
spectrometer 


|. 
& 
Fal 
TOP 
= 
Agee 


1949 


Fic. Film frame and box. 


The sides, and bottom the cell were 
the brass end-pieces. whole cell was 
gether by brass bolts. The top Was provided with 
opening, through which brass frame holding the 
shde. either side the opening 
was brass track holding the box which the 
Tracks small strips were provided 
along the sides the cell hold the sample frame 
optical The floor the cell was covered 
with magnesium perchlorate mixed with little 
When not use the was 
stored over these drving agents, with 
the top openimg closed a small rectangle of 
slid under the tracks 

the right-hand end the cell 
installed that the the instrument 
could be checked periodically by blocking the light 
path. However, the drift 
such the one used work was 
found to be negligible. 

The was soldered wire which 
passed through hole very slightly larger diame 
ter the top the frame consisted 
two brass plates, held together with 
preparing for run, the film sample was 
between the plates, and the 
pulled into the box with the cover brass 
figure) which had track, the top the cell, 
and which fitted snugly over the end the 
The cover was engaged with the open end the 


box until about one-fifth the 


and the whole box was then tor 


opened the top was slid completely over the end 
the box was transterred 
the cell sliding into the track provided, simul 
taneously pushing the covers off the cell and the 
this position the sample frame 
lowered into the optical path the instrument 
removed trom means the wire. 

Spectrum and background tracings were obtained 
the same paper running the 
tracing first, backing the paper, and 
running the background the same amplifier gain 
order the calculation from the 
Was necessary the pips the two 
tracings, which are put automatically each tenth 
the arbitrary units the wave-length 
whole tracing was obtained several sections that 
gain could used each sec 
possible the sample was trans 
ferred in order to decrease the chance of atmospheric 
water vapor entering the cell around the wire and 
atfecting the result. 

The transmissions various points the wave 
length drive were from the tracing, using 


cents and the wave 
the calibration curve, the spectra shown Figures 
and were constructed 

spectra the region have been 
reported tor cellulose by 
Stair and and Rowen, Hunt, and 
Pivler 


previously 


Herzog and studied the absorp 


attributed bands 2.9 and 6.0 
the fundamental and overtone 
rocking, and bands 3.35 and 
weak band 4.6 microns was assigned 
the group. 

Stair and Coblentz cellophane 
number thin, natural cellulosic membranes, such 
pokeweed pith and wave lengths 
from They found two strong bands 
6.1 microns, which were tentatively 


signed the presence moisture groups 
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WAVELENGTH IN MICRONS 


Infrared absorption spectrum trimethyl 


and 


Other were 


found which were typical hydrocarbons 


Rowen, and dried their films and ran 
the spectra cell similar that 
have published the spectrum 
film 2.8 microns thick prepared deacetylating 
cellulose They attribute band 
and the broad band 9.5 microns 
to C—O bonds. 

The spectrum Figure confirms all the chiet 
the spectrum obtained Rowen, 
and Plyler, and the general 


show the region has 
what further resolved into complex set bands. 
band mierons also considerably larger 
with the thicker film which the present spectrum 
was band found Her 
zog and and Stair and Coblentz missing 
assigned water the spectra. 

Nothing has been published the spec 


The 


cellulose 


microns, although there poorer 
resolution because the thicker has any 
thing the spectrum tor cellulose previously 

The following discussion has with 
frequent consultation several works 

The heavy band 2.92 microns for cellulose and 
the vibration, and, would ex- 
pected, its greatly reduced for cel- 


for the latter 


Occurs 
indicates that the groups which apparently 
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ELLULOSE 


FILM 95 ya THICK | 


6 


WAVELENGTH 


and starch 


ally present and have not been 
other reactions. possibility that 
this could demonstrated more fully quantita 
tive infrared technique were developed that 


the actual theoretical number groups were 


LOWER CURVE 
RUN IN AIR CA. 40% RH. 


UPPER CURVE 
RUN DESICCATED CELL 
AFTER HRS. OVER 
VACUO 


(2) AFTER 2 WEEKS OVER 
P20, IN VACUO 


PERCENT TRANSMISSION 


(3) AFTER 60 HRS. AT 
100°C IN VACUO 


3.0 
WAVELENGTH MICRONS 
the infrared 


drying 


region 
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FILM Sys THICK | ) | 
> \ } | | | j 
28) 
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a if 


probably not attributable bound water, since more 
and more drastic drving does not reduce the absorp 
tion further. 

methyl cellulose the —OH group appears not 
from the position normally assumed have for 


unperturbed Its cen 


bonds 2.7 microns. 
ter was measured 2.86 microns, compared 
2.92 tor these hydroxyl groups are not 
chains are pinched together cross bonds, 
expected that they would still 
possibility that these groups are hydrogen-bonded 
ether oxygens the methoxyl would 
sterically highly ordered regions, and 
structural basis for the cause this effect, rather 
than inaccessibility due differences, 
indicated the work Barsha and Hibbert 
who were unable reach the theoretical 
content dissolving reprecipitating the almost 
completely methylated product and then 
ing 

The three more bands 
region the cellulose spectra are prob 
lulose they are replaced three more 
absorption maxima 6.94, 7.26, and 7.64 microns 
The 6.94 band the 3.4-mieron 
band, and the 7.28 band corresponds closely 
band usually found compounds bearing 
7.64 band corresponds apparent 
spectrum region. 

the molecule. changes occur 
region methylation which may due the new 


The strong band microns for methyl cel 


lulose typical one found with compounds having 


> 


793 
group and can probably assigned 
comparatively clear part the spectrum 
and moderate strength, which might make use 
ful devising quantitative method for measuring 
the number methylated and 
droxyl groups. 

The cellulose and starch spectra ditfer 
gion above microns, and presumed that this 
reference compounds the carbohydrate series are 
not available establish this. The region from 
charides. 


Summary 


technique for mounting films and 


are presented 
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The Preparation and Properties Alkali-Soluble 
Metal Carboxymethylcellulose 


David Reid and George Daul 


Southern Regional Research New Orleans, 


methviated cotton has been 14] 
and patented [15 


fibers described in the present paper were developed 
the same work. The object the 
present paper call the attention 
the possibilities of these soluble tibers. 
Low-viscosity, commercial 
was used most the present mate 
rial generally available the form the sodium 
salt which has substitution about one acid group 
per glucose material with greater substitu 


tion would have been considerable 


was not patent was issued 
containing approximately two acid groups per glucose 
unit. The authors, however, have been 
method 
cellulose 


substitution indicated, 


which 


kneading with 


approximately two acid groups per glucose unit 
treatment with sodium hydride, will deseribed. 
The however, was insoluble acetone. 

the preparation partially 
preparing certain metal salts the material 
order study more adequately the properties 
salts 


were 


prepared using carboxy 


* Presented at 


Properties and Structure 
ind Synthetic Fibers, San Francisco, California, March 29, 
1949 

+ One of the laboratories of the 
Chemistry, 
tration, 


Agricultural 
Department Agriculture 


Agricultural 


Research Adminis 


Hi 


was observed that some these 
salts had excellent characteristics, 
though all were soluble dilute 

cellulosic fibers which are 
alkali are not much interest the 


forcing fiber during with 
cotton 
the fiber this country have 


tion with dilute alkali, 


patterns 
the variety novel effects possible with 
though should he 


similar the little work appears have 


heen done use producing comparable fiber. 
The excellent review the uses 
cellulose and Walsh men 
tions some patent literature films 
but the data are meager and mainly contined such 
preparations the acid film salt 
\iter the present work was done, patent appeared, 
insoluble zirconium fiber, which other heavy-metal 
insoluble 


fibers were products 


ethy leellul mse, 


containing Jess than 0.5 
tution per glucose which may account for the 
alkali and the weakness the fibers 
compared the fibers this paper. 

The problems formation the fibers 
were considered the light work done 
Speakman and others [16] England the 
ment the subject the structure acid, 
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instead the cellulose and suggests 
that the alginate fibers the glucose rings are linked 
the alternative way possible for 
ring. 


O-atom Preston illustrates this conception 


graphically The alginic-acid unit and 


sible unit are shown below 


n 
ALGINIC ACID 


CARBOX YME THYLCELLULOSE 


It is evident that if these concepts are correct 


there considerable similarity between the struc 
tural units the two materials, the being 
additional 


mainly the repeat distance 
closely controlled and variability and 
properties probably much less than that alginate 
produced seaweed 

might assumed that the data 
able for alginate fibers could used the manu 
the salt alginic whereas the cal 
water and unsuitable for the production 
was necessary, therefore, establish the condi 
tions for the production 


fibers of reasonable 


properties 


Experimental Procedure 


attempt was made prepare 
cellulose containing not fewer than two acid groups 


per glucose unit, the method patented 


One hundred grams purified, 
low-viscosity linters, ground pass 
ot 50% 


mesh screen, were added sodium 


hydroxide solution Waring Blendor 


The 


were added, with stirring. Then 126.5 
cooling, and the mixture was allewed stand hrs. 


The treatment was repeated twice more, each time 


150 monochloroacetic with several hours’ 
standing between treatments and between 


base and acid additions. product was dissolved 
the minimum amount water 
water and portion the product 
was converted the copper salt and was found 
contain copper which corresponded 
substitution group per glu 
cose unit 

Since the method gave much lower substitution 
than desired, the experiment was repeated 
mately before except that commercial 
was used the starting material 
The 


copper, approximately 1.6 carboxymethyl groups 


copper salt this product contained 


per glucose unit, which was double the group 


present 


The reaction sodium torm 


well 


equal weight acid and 


der vacuum, were mixed with sodium 
tently stirred over The dis 


solved water with ethanol, was 


copper content 


Preparation Highly Substituted 


: 


successtul preparation more highly substi 
tuted was obtained modi 


the method follows: 


sieve, were covered with xvlene, and 


4 


4 
ae 
ne 
hal 
on 
Var 
| 
rE 
¢ 


FOO 


hydride suspended ml. xvlene was added. 


There was vigorous reaction and the flask was 
cooled with ice The mixture was stirred 
room temperature for hrs., allowed stand over- 
night, and stirred additional after which 
water was added dropwise, with agita- 
tion, destroy excess hydride. 
mately 100 ml. water was then added dissolve 
the product, the xvlene was decanted, and the prod- 
uct precipitated the sodium salt from the water 
solution the addition 500 ethanol. The 
product was dried and puritied again dissolving 
precipitating with ethanol, drying, grind- 
ing, and extracting Soxhlet 
ethyl Five grams the product 
were converted the copper salt and 
This 


responds average 2.05 carboxymethyl acid 


groups per glucose The free acid was easily 
prepared from the sodium salt adding mixture 
equal parts concentrated hydrochloric acid and 
ethanol the solution the sodium salt and com- 
pleting the precipitation the addition more 
The free acid, with approximately the same 
that given differed from 
his by being insoluble ‘in acetone. In faet, none of 
the methods used above vielded free 
was soluble acetone other organic solvents, 
claimed Dreytus. 

obvious that the use sodium hydride with 
cordingly, further experiments were the 
use the water-soluble, commercially available 
group per glucose medium-, and low 
Viscosity materials were but solutions con- 


‘ 


materials were too viscous for easy spinning. 
for efficient precipitation during spinning. Conse 


quently, except for few experiments, low-viscosity 
to ( 


sively for spinning fibers 


material, solutions, was used exclu 


Removal Particles from Solutions 


was necessary clear solutions, free 


prevent clogging the spinnerets. methods 


JOURNAL 


were used remove these particles (1) the carboxy 
quired concentration—such —and centrifuged 
1,800 revolutions per small laboratory 
centrifuge until the fibers settled out, leaving clear 


solution solutions 


were made, filtered 
through sintered-glass-filter fun 
nel, and then evaporated the desired concentration 
vacuum each method the 
solution was deaerated under 


use. 


Spinning Apparatus and Production Fibers 
Spinning 


Some metal-salt fibers are 
work the preliminary experi 
mental runs, lead acetate was used the precipitat 
ing material because the lead fiber easily formed 
and easy handle, although after drying 
become slightly brittle unless plasticized other 
wise indeed easily produced that 
well used for lecture demonstrations 
the production similar rayon. 
For this preparation, pipet-like tube was 
The outlet tube was bent right angle 
the enlarged portion and drawn large capil- 


-, 


/ 


was with 


through the reservoir was fas 
tened with the capillary leading down into beaker 
10°; 


This setup allowed bubbles the solution 


lead-acetate solution temperature. 
to the top of the bulb, where they could not cause 
(10 
forced the solution out of the tip and the 


was easily collected. When much air pressure 
was used, the pipet was wrapped with tape 
vent injury case breakage. 

Kor experiments using 
than lead, more complicated apparatus was neces 
This 


spinneret containing holes, which was 


sary. Was constructed using a commercial 
tached, with appropriate pipe-fitting and gasket 

prevent leakage, bronze pipe which served 


ti 


? 


in 
AN 
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ie 
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SECTIONS MIXED FABRIC 
ACROSS WARP 
section lead yarns woven into cotton 


had pulled onto collecting tube 
other end the trough. collecting 
device was made placing test tube 
electric The other end the test tube was 
allowed rotate loose clamp-support. 
fiber was the tube, was traversed with 
method collection was convenient because sam 
ples for different treatments could be collected on a 
number test tubes and the washed other 


wise treated while still the tubes. 


Pilot-Scale 


Trial runs were made equipment 
peanut protein machine has de- 
scribed Merrifield and Pomes icient 


fiber was prepared make hand 


woven cloth using cotton and longi 
tudinal sections this mixed cloth are 
Figure 


Coagulation Bath 


great the character the was 
noted with changes the composition the coagula 
tion This was particularly true with change 
silver gave extremely weak fibers, presumably 
metal salts have been 
reported being although presumably 
solubility will vary somewhat with degree substi- 
tution. For material with approximately sub 
stitution, the authors have found that cop 
per, aluminum, silver, thorium, and uranyl 
salts are nearly insoluble, although the variation 
metal content from the content 


14 
tha 
; 
y 
pt 
| 
: 
ite 


were made each prepara 
tion determine the percentage metal present. 
Some the other factors investigated 


preparations ot tiber are described below 


Hager and Bock that when alkaline 
acid bath containing sulfate the ether 
converted from salt the acid form, which 
then reacts form the more 
the present work with the soluble tibers, 
cess acid interfered with the formation the metal 
for metal quantitative estimation this 
apparent that increasing amounts acid 
reduce the copper content of the salt from 11.19% 


approximately the theoretical amount—to 


\s deseribed above. lead fibers were the most 
easily prepared all the The reaction 
lead with the was 
being compared with theoretical value 
disadvantage that greatly reduced the strength 
the ease with which the lead was 
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COPPER 


\mount of aqueous Copper content 


CuSO, solution salt 
ml, 
0 100 11.19 
3 2.68 100 5.58 
5.35 
3 10.70 2.04 


* 100 ¢. of 7°, sodium carboxvmethvicellulose solution was 
precipitated by each of the solutions in a Waring Blendot 


Copper was determined as cupric oxide 


ments. Under the conditions used, 
acetate solution gave the best solu 
tion did coagulate 
that thorough penetration the was prevented 


Some medium-viscosity and 
solutions were made and 
fibers were from them 
solutions were too viscous handle easily with the 
apparatus Coagulation baths for the above 
properties number these fibers and the viscost 
ties the spinning solutions are given 


For the pilot scale spinning, lead was selected over 


~ 


other metals the precipitating agent 


produced that were easier the 


FABLE TI PrRopertins oF CARBONS FIBERS 


Sol n pitating Penacityv Viscosity 

Metal neentrati« solution (aren Dry Wet Knot poises 
Lead 106% PbrCH. Coo 307.) OST 0.56 32 13.71 


This fiber was spun on the pilot-scale machine 
and indicate high, medium, and low 


Containing 0.05% triacetin as a plasticizer 


Containing 0.025% emulsitied olive oil 


** Not determined 


++ 


viscosity 


Viscosities of spinning solutions, determined in Hoeppler Viscosimeter at 25°¢ 


Lead 
vet hv | 
q 
2 
( 
pper-aluminum 
amg Cor CusSO,§ 
10% 7% CuSO 0.43 13.71 gal 
on 


ALUMINUM oF CARBOXY 
METHYLCELLULOSE* 


sulfate \luminum Copper 

O.2N 0.2N content content SubstitutionT 

0 200 O.00 100.0 

30 150 1.05 6.90 91.1 
100 100 2.09 3.99 
150 50 2.87 1.60 84.5 
200 0 3.49 O.00 101.4 


*100 of a 76 solution of sodium carboxyvmethy Icellulose 
was added the precipitating solutions indicated. 

+ Substitution is based on O.83 acid group per glucose unit, 
as determined by the copper analysis: indicates insufficient 
metal present the mixed salts 


triacetin The solution was 
deaerated under reduced pressure and put into the 
reservoir the metering was forced 
rate solution per min. through 40-hole 
the individual holes which were 

The tirst tibers produced were too soft wind 
the pickup the temperature the coagula 
tion bath was raised This helped harden 
the more quickly and made winding possible 
Samples were collected spools and treated 


various wavs later. 


attempt was made use solution cupric 
sulfate for the preparation the copper-containing 
the fibers formed were soft and gelatinous 
with fiber precipitated very 
mixture equal parts solutions cupric 
precipitating solution. The was the strongest 
obtained these was light blue, 
contrast the clear fibers obtained with lead 
Table are given the data 
some typical copper-aluminum degree 
blueness the fiber changed when the 


copper aluminum was varied the precipitating 


bath. was deemed advisable vary the concen- 
trations copper and several precipi- 
tating solutions and ascertain 
amounts copper and aluminum the resultant 
containing approximately material each were 
precipitated without spinning with various concen- 
trations aluminum and cupric sulfate mixtures, 
Chamberlain found that with the aluminum 
salts acid the aluminum acted though 
had apparent valence only 1.38—a phenomenon 
Aluminum was determined the 
method Willard and Tang the copper being 


determined afterward electrolytically 


Treatment of Fibers 


highly and swollen state and had the property 
ing and other were 
dried under constant tension, which 
strength slightly and, might expected, 
creased the elongation. 

The fibers had tendency adhere each other 
the alginate fibers, but although treatment 
necessary prevent adherence, emulsified oils 
the coagulation bath, such those used Speak 
man produced more pleasant 
monofilaments had tendency slightly harsh, 
based the also 
produced softer-feeling varn. 

The metal-cellulosic fibers possess the usual ion 
exchange characteristics metallic salts. 
the chemical composition the fibers may radi 
cally changed after-treatment with various solu 
tions metal For example, the blue copper 
sulfate, loses its blue color replacement copper 
aluminum. The translucent become 
opaque white treated with light 
vellow treated with soluble lat- 
ter treatment produces softer fiber 
former treatment embrittles the ferric 
chloride solution gave reddish-brown color the 
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much interest the use soluble tiber 

The metal-cellulosic are not some 
the usual cotton, wool, acetate for 
Solantine Blue Triazol Fast Cel 
liton Fast Blue, and Methvlene Blue. 
Other Characteristics 


lose Fibers 


general, the fibers have shape, 
shown shape probably depends 


upon one more factors, such rate extrusion, 


per-aluminum 


350 


co} 


OSC 


Fic. 3 Cross sectton of lead car- 
fication 350%.) 


rate concentration solutions, and 


Cross sections copper-aluminum 
fibers are shown Figures 
and respectively. 

The are insoluble water, weak and 
organic solvents 


swell about diameter 


when wet with water. Measurements made 100 
filaments gave average mm. 


soluble 


readily 


ate or 


solutions 
sodium hydroxide, potassium hydroxide, 
carbonate, and 


sodium even disintegrate mix 


ture soap with sodium-carbonate solu- 


\ 4 ~ 
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These solubilities make the fibers 
that mild solutions ammonium carbonate 
dium phosphate not damage wool and sodium 


carbonate solution used scouring. 


Tenacity and Elongation 

The various fibers prepared were tested 
termine their wet and dry tenacities well their 
knot strengths the latter being used test 
the brittleness the Some elongations were 
conditioning for hrs. longer 
and humidity, the tests were 
tester with carriage. Wet tests were made 
immersing the fibers for least min. 
which they were removed 
diately. 

The elongation the tiber varied considerably 
cording the amount stretching the 
average elongation about breaking 
point. 

high 2.09 per grex were obtained. 
Speakman [16] strengths about 
per (1.8 per grex) for the best algi- 
nate fibers. average strengths 
giving values 3.5 per den. (3.2 per 


grex) for cotton and per den. per 


for wool, ranges high 6.7 per den 
(6.0 per grex) for ramie low 0.7 per 
den. (0.6 per for casein evident 
scribed are sufficiently strong for textile 
though considerably than the 
the wet strengths and knot strengths compare very 
well with those for other synthetic Knot 
strength, varies with the tvpe extrusion 
used, depending particularly upon the thickness 
individual fibers. The tilaments produced extru 
sion through holes had average diameter 
0.027 mm. stretching and gen 
eral, such fibers were easily handled 
fairly well. 


Summary and Conclusions 


has been shown, both laboratory scale 


method suitable for use lecture demonstration 


work and spinning machine, that 
metal fibers may produced 
metals which are capable cross-linkage 
fibers with strengths ranging from per grex. 
fiber was the most satisfactory from the standpoint 
characteristics. The fiber similar the alginic 
acid fibers developed England, and, commer- 
cially developed, should suitable for novelty 


desired 
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Note the Disintegration Wool 
Abrasion 


Herbert Schiefer and John Krasny 
Vational Bureau Standards, Washington, 


Abstract 


The coating which formed the abradant when specimen wool fabric was abraded 
and caused the rate abrasion increase approximately ten times successive tests 
Was examined analyses showed that had the same composition 
the unabraded Infrared curves the coating and the powder 
unabraded fabric, ground vibratory ball mill, showed the same absorption characteristics 
Electron micrographs the coating showed that contained extremely small particles, 
particles were observed the abraded debris when the specimen was kept wet with water 
during the abrasion test, and also the powder into which the unabraded was ground 
the vibratory ball was concluded that the coating which formed the abradant 
extremely small particles wool which appear correspond shape 


pts of the structure 


the elemental structural units (keratin molecules) proposed 


of wool 


The coating did not appear when the 
Results recently obtained with the Schiefer abra 
wool specimen was kept wet with water during the 
sion testing machine wool fabric showed that 
view the great etfect the coating the 
times when three specimens were tested 
rate abrasion and the important bearing which this 
with the same abradant This was 
observed has the interpretation the re- 
tained with the spring steel blade abradant and also 


. 2 sults of abrasion tests, it seemed essential to examine 
the nature the coating The results 


these two abradants was caused coating which 


formed the surtace the abradant. The forma 
tion coating the abradant has since 
heen observed when number other wool 
were abraded, and the the coating was The coating which forms the abradant when 


made which the air the immediate vicinity form ridges, and adheres tenaciously 
the abraded area the wool specimen 
abradant surface was alpha emitter, 


and was that the coating formed readily 


essential results this work were presented and 
discussed by Schieter at the meeting of Committee 1)-13 
Textiles the American Society for Testing 
New York, March 16, 1949, and the meeting The Fiber 
Society, Clemson, April 15, 1949 

This paper will appear also the January, issue 
the Journal of Research, National Bureau of Standards 
These abradants were found remain very 


other abradants, such sandpaper, emery 
and the rate abrasion decreased greatly and coated pyrex rod 
several successive specimens with the same abradant 
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the abradant typical example the coat- 
ing shown Figure where the surface one 
pyrex rod the abradant completely coated while 
the other located the 
periphery the abradant and did not 
The 
was in. this test 
that the 
periphery the abraded area always passes through 


rod, which was outside 


contact with the test specimen, not 


diameter these rods 


? 


the center of the pyrex rod located at the center of 


the abradant. This central rod and group rods 


located concentric circles about are shown 


Figure interesting note that the coating 


pyrex rods abradant, showing the 


the 


? 


SOS 


the central rod appears build radial ridges, 
whereas the coating the other rods appears 
build more less parallel ridges each rod 
These parallel ridges the various rods, however, 
are all radial with respect the central 
which the abradant rotates. 

the mathematical solution for obtaining uni 
which the Schefer abrasion 


form abrasion 
machine based, was pointed out that the direc 
tion the velocity between 
any point the abraded area the specimen and 
the abradant always right angles the line 
which passes through the centers rotation the 


ridges the coating the 
abradant 


center rotation 


L 


1 


‘be resolved the light microscope. 


TENTILE 


Fic. 3. 


All the radii of the 
central pyrex rod the abradant coincide with this 


line once each follows, therefore, that 
the ridges the coating the rods are right 
angles the instantaneous relative velocity between 
the specimen and the abradant the instant when 
each ridge coincides with the line joining the two 
centers rotation. close association between 
the alignment the ridges and the direction the 
instantaneous relative when each rod coin 
cides with the line joining the two centers rota- 
tion, suggests that the ridges are probably formed 
these instants. 

coated rod shown Figure The coating con- 
gave 
tive test for with reagent. 


appearance 


the coating pyrex rod 


the coating rod moistened with water, 
was found that could very readily lifted from 
the rod with sharp razor coat- 
ing removed seemed brittle after became dry. 
dispersed quite readily when was 
water and formed cloudy suspension. was not 
difficult remove and collect sufficient amount 
the coating from the ends the pyrex 
infrared absorption spectra. 


III. Microchemical Analysis 


The coatings which formed the abradant when 


abraded were removed from the ends the pyrex 


rods the preceding section. micro- 


chemical analysis was made the coating each 


3 
She 


DECEMBER, 


electron micrograph the coating obtained from undyed wool fabric. 
are white.) 


Chromium-shadowed electron micrograph the coating obtained blue fabric. 


(Shadows are white.) 
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Oxveg 


‘tained by 


itference 


Sultur 


gen Carbon 


Description 


Nitrogen 


3.0 


46.1 


Undyed wool, fabric 


14.5 


wool, coating 


none 


46.1 4.3 


O44 


fabric 


Blue dy ed wor il, 


none 


16.0 


wating 


Blue dyed wool, 


28.8 


) 
) 


( 


46 


fabric 


, 
Pan dyed wool, coating 


wool 


uw 
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(Shadows are white.) 


fabric and also portion each unabraded fabric 
The results are given They show that 
the carbon, and sulfur composition the 
coating each instance the same, 
mental error, that the unabraded fabric. The 
nitrogen content the coating seems consist 
ently and signiticantly lower than that the fabric. 
The compositions the three coatings the 
three fabrics are very nearly alike 
ing which formed the abradant these tests 
abraded off the wool tibers rather than resinous 
other tinishing which was added the 
wool fibers When asked, the sup 
pher of one of the dved wool fabrics stated that it 
contained resinous finish. reply was received 


from the suppher the other wool 


IV. Electron Micrographs 


amount the coating, removed from the 
the dispersion was placed collodion 
film which was shadowed with chromium enhance 
micrographs the wool com 
prising the coating the abradant the 
and the blue wool fabrics are shown Fig 


ures 4 and 3 It can be clearly seen that the coat 


Ings consisted many small particles which were 
down the particle size the background, 
which the order Many the larger 
particles may undispersed aggregates the smaller 
particles. Others appear larger-sized particles 
which were abraded off the wool fibers during the 

was mentioned earher that the coating did not 
appear the abradant when the specimen 
kept wet with water during the abrasion test 
Droplets water which were thrown off during the 
wet abrasion test made with the spring steel blade 
quantity these droplets was collected 
which vielded abraded material for 
micrographs the abraded wool particles 


which were obtained during wet abrasion are shown 


Figures and for the undved and blue dved 
wool fabrics number very small parti 
served being produced during the wet abrasion 
test these 

infrared absorption spectra studies cellu 
lose, Rowen, and Stone ground the 


*In all abrasion tests of wool fabrics, fragments of the 
Wool fibers, scales, and corticle cells constituts part t 
abraded debris Phese fragments are not considered in this 


paper 


{ 
vy 
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contained the droplets water which were 
thrown off during the wet abrasion test, and for the 
finely ground powder which was obtained when 
small amount the unabraded fabric was ground 
the vibratory ball The infrared absorption 
spectra obtained under all these three conditions 
for each the three wool fabrics showed 
the same absorption characteristics. dis 
cussion and interpretation the 


tion spectra wool are the scope this 
paper. 


VI. Discussion 


The results presented the preceding sections 
dicate that wool disintegrates into very par 
ticles during both wet and dry abrasion tests with 
the Schiefer abrasion testing machine. 


these small particles are roughly globular 


pear correspond the elemental particles (kera 
tin molecules) recently suggested for the structural 
units the protofibrils and matrix wool 
They are also about the same size the thick 
ness the epicuticle, skin the wool surface 
which probably the same the smooth 
outer layer the wool scales, and which was shown 
worn off during abrasion tests with the 
abrasion machine During recent visit the 
National Bureau Standards, Dr. van 
stated one the authors that the Fibre Research 
Institute had examined the 
buttons wool garments and found that actual 
wear wool disintegrates into very fine powder 
blue dyed wool fabric worn oft during the abrasion tests discussed 
this paper. 

Although complete answers have 
lose into very fine powder vibratory ball tained why the abradant becomes coated dur 
The three wool were ground the ing abrasion test wool fabric, why the abra- 
powder are shown Figures and for the blue 


creased, and how the formation the coating 


dyed wool most the particles prevented, interesting information was obtained 
are very much larger than there 


the mechanical wool 
particles ot the order of 100 to 200° \ 


The products obtained 
appear conform size and shape the elemental 
Infrared Absorption Spectra structural units proposed recent concepts the 
Infrared absorption spectra were obtained for structure possible that the results 


coating which formed the for the mechanical disintegration wool 
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abrasion test can provide additional 
praising the chemical modifications and 
treatments wool 
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The Flow Properties 


Stephen Rossmassler and Henry Eyring 


Abstract 


sinusoidal rate loading one the less ways testing tibers 


\ mathematical 


treatment the behavior materials under such conditions developed, and this 


theory applied data obtained using Nylon monotils. 
nificant values for the flow process are dependent the frequeney vibration 


Phe results indicate that the sig 
experimental 


method of obtaining the data necessary is described. 


described here concerned with 
The 


theoretical part, based the principles absolute 


are subjected to a sinusoidal rate of loading. 


reaction rates as applied to Viscosity, develops a 
method treating experimental data obtained from 
fibers undergoing longitudinal vibrations, 
ting evaluation the significant constants for the 
describes 

Optical 
methods were emploved, weight the 


technique for obtaining 


the fiber being photographed with motion-picture 
tiber 


closed container which permitted temperature 


camera, monotils) was en- 


and humidity control. 


Theory 


distribution the force over the various molecular 


mechanical mode! 


units which are general terms, 
can stretch elastically, or slip, or do both 
visco-elastic behavior leads to 
consisting pure spring parallel with spring- 
fully 


fiber, one such group 


and-dashpot element. In order to describe 
the behavior 
considered tor each different molecular unit Prac- 
tically, most behavior can well approximated 
one group. 


The 


based on the theory of absolute reaction rates, has 


been presented detail and analysis has been 
made the behavior under 


*Work done Project Flo 
in Solid Matertals,”’ at the 
Wats presented before the High Polymer S Mpost 
American Chemical Society meeting at 
1949 

+ Gradu 


paper 


im of the 


San Francisco, April, 


Dean the 


constant rate elongation and constant rate 
loading addition, some work has been done 
the 


rubber {3}. 


Consider the model shown Figure when 
total force, F f, + f 


leased. 
under the applied stress the sum the rate 
the spring and the rate 
the dashpot, and given 


constant Unit volume the 


hole into which the flowing unit Boltz- 


A e 


assumed 


Iree 


constant; 


tion per process divided distance 


flow direction between relaxing For Unit 


but 
equal the rate each unit: 


the total rate of clongation of the svstem 


and so, equations (1) and (2) are added: 


2 
pat 
4 
S10 
a 
7 
Graduate School, University of Uta 
at 


or 


time, 


hi f ( 5 ) 
substituting these into equation (3): 


now assumed that for small displacements the 
dashpot behaves is, 


Then tor small values 


solution equation (7) obtained taking 
| 


Ce*!, whence 
Ch 
or 


(7) therefore has the general solution: 


Unit Unit 


} IG, i, Vodel for VISCO elasti he havior. 


This can written the more convenient form 


which can compared with experimental data. 
The discussion experimental results 
comparison. 


Losses 


The viscous flow which causes damping can 
treated rate process the conventional way [4]. 
The rate crossing the potential energy barrier 


where o cross section of the fiber. 


The energy loss due damping the vibration 
will equal the number mobile units present 


times the rate moving times the energy loss 


the volume the flow unit, 


per move ( energy = force X distance = — }. 


o 


Integrating over full vibration gives 


or, the expression for introduced, 


This the integral over the complete 
the small asvmmetry neglected and 
the average amplitude taken 


then 


wr 


f(tjdt, 


that equation (12) becomes 


he | 
4 
/ 
7 
: 

2 
4 
f f 

oy 


tion (13) for ease writing, 


me 
fiber 
making change variable 
dx clock 
magnet camera 
‘ ground glass 
the exponentials are expanded, 
er = @— bcos oft the series give an accuracy of better than 1 per- 
may noted that equation (17) written for 
laxation time short, and any unit with 
much greater value will not flow appreciably 
the time available. other hand, those 


units which have verv low AF? will tlow 
but will not contribute measurably the damping 


since work done them. other words, 


only certain number flow units responsible for 
the damping, and all these will have nearly equal 
and values are chosen for and 
+ + 17) 


which when substituted equation (17) give 


| 
a | | 

Comparison of Experimental and Theoretical Motion of Fiber | 
if | Comparison of Experimental and Theoretical Motion of Fiber 
Run 9-2-3 (corresponds to SE curve no 41m Figure 
£ fe 
: Temo gi°K : Run 9-2-7 (corresponds to SE curve nol im Figure 6) 
3 Freq 364 sec Temp 
: x Humidity 28% ar Freq 3 62 sec 

2 
Humidity % 
s 
| é 2 
| 
Fy | 3 
= yo | 
z 3 
| 
z z 
w 
a 
| 
a 
TIME (seconds) TIME (seconds 
2 


1a 
‘Pag 
| 
4 x | cost x + (16) 
ly 
Ay 
we 


S13 
TABLE Data EQuatton oF Motion 

T Humidity a m 

Y. 2-8 le cos ut + Ce OOT97T .738 23.4 00106 781 306 0 3.59 10° 5.17 
11-26-2 cos ut + Ce 00755 039 27.1 QO099 248 297 25 2.74 10° 7.18 
11-26-4 cos ut + Ce QOSS8? 116 26.6 00031 228 295 25 2.74 10°4 $.05 

* Values given in reduced units 

plastic flow experiments this way the picture microfilm reader 


constants can evaluated. 


Experimental Procedure 

A—A pparatus 

The experimental setup shown 
ment fiber about meter long (Nvlon was the 
used all these experiments). The weight 
with parallel light, and the shadow 
picture camera operating at 64 frames per second 
records the motion the shadow. clock, con- 
sisting synchronous motor geared make 
that each exposure includes record the time. 
The tiber given initial displacement means 
electromagnet which draws the weight down 
fixed horizontal base plate. The base plate 
appears the photograph and serves reference 
When the current the 


magnet cut off, the begins its vibrations. 


point measurement. 


Humidity controlled within the apparatus 
evacuating the svstem and admitting air known 
water jacket surrounding the 

The data are obtained measuring the displace- 


ment the weight from the base plate the pro- 


diameter of the weight serves as a check on the 
magnification the svstem. 


B—Results 


Equation (10) gives the theoretical torm 
the equation motion for longitudinal vibrations, 
based the assumption dashpot. 
Table summarizes the experimental conditions 
under which several runs were made and gives the 
resulting values for the constants equation (10). 
The kind agreement obtained 
ment and theory illustrated Figures and 
Here the curve for the observed motion plotted 


curve drawn 


the corresponding values, the cosine 
function being kept the maximum value 
to simplify computations. The dotted line should 


then coincide with the theoretical (broken line) 


curve, both having the harmonic portion eliminated. 
The that 
achieved. 


This due the over-simplification 
taking the dashpot linear. 

Qualitative conclusions can drawn from these 


amplitude vibration affects the amount damp- 


data with proper precautions. initial 


Humidity 
8-9-1 (R 0060e~ cos (22.21) + .00049¢ 303 32 Not known 
8-9-2 (R 7 cos (22.51) + .00028¢ 303 0 Not known 
9-2-3 (R = .0060e~ cos (22.91) + .00086e 281 28 3.59 10-6 
9-2-4 (R = cos (25.21) + .00039e 17 282 0 3.59 «x 


* Constants given in reduced units. 


ta 
y 


| 
he 
/ 
| 
| 
| 
| 
v4 
| 
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section 


Initial 


amp. (cm 


Length of 


Run tiber (cm. 


9-2- 114 
Y-2 114 
11-26- 98 
9-2- 114. 
11-26- 


Iw 
~3 


ing greatly, comparisons between individual curves 
are facilitated having nearly equal initial ampli- 
prepared from the data Table 
gives equations which have been reduced similar 
initial Figure based the data 
Table illustrates the which tempera- 
ture and humidity example, increased 
humidity increases the damping (because there 
more viscous flow the presence 

The results energy-loss calculations are 
more quantitative. Observed values the 
tude vibration are chosen, and the 


actual calculated using the expression 


units) 


(reduced 


ELONGATION 


JOURNAL 


Loss 


Freq 
kK set 
282 
297 
281 3.64 
296 4.31 


where 


energy loss over one 
at end of evcle. Equation (17) vives the theoretical 


variable 


the amplitude vibration 


and 


determined from creep data, and there reason 


suppose that does not vary different 
and remain. 
points the experimental curve for are there- 


two parameters, Two 
fore determine these, and the agree- 


ment between theory and experiment the rest 


Symbo! RunNo 


1.0 


TIME (seconds) 


Theoretical damping curves, reduced equations 


a 
44 1 is 19.5 
2 73 | 
; 
4 
-9-1 ° °, | 
\ 
al 
| 


1049 


800f Comparison of Theoretical and Experimental Values 


for Energy Loss per Vibration Cycle 


Solid lines give theoretical 


indicated symbols 


(see Legend) give experimental values. 


Table 


Pertinent data given 


Legend. 


(i and 2) 


5 10 
VIBRATION NUMBER 


SE (ergs) per vibration 
n 
° 


Fic. 6. 


the curve measure ‘the accuracy the 
theory. the 


beginning 


the 


good the very 


phenomenon connected with creep the stretched 


the data pertinent the curves Figure 


fiber before starts. presents 
AF: 
with the temperature. 

particularly that the values 
AF? are well below those usually observed 
not surprising since the re- 


laxation time too (averaging than 


0.2 second) allow the influence the higher 
experiments, for example. 

would the utmost interest run similar 
experiments with wide variations the 


whole range flow units and reveal basic details 


would necessary turn forced vibrations, 
because the range natural frequencies any 
fiber very this nature 
are now being planned, using recording strain 
gage and motor-driven eccentric source 


Conclusions 


method has been developed 
matical treatment sinusoidal rate loading 
based visco-elastic behavior. 

obtaining data under such conditions. 
for and 
the natural 


Values have been obtained 
for the process 
those obtained trom creep data, and indicate the 


These values are less than 
need for extending the present investigation over 


wide range ot frequencies. 
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INDUSTRIAL SECTION 


The Structure the Wool Fiber 


Giles Hopkins* 


IRE KNOWLEDGE fiber properties 
necessary preliminary the building improved 
textile structures, just the knowledge the physi- 
cal properties and behavior metals all-important 
the engineer who designs bridge modern 

Accordingly, wool research present, heavily 
the basic chemical and physical structure 
the fiber. facilitate this work wide variety 
new tools and techniques now available, and 
laboratories engaged wool research 
tions; some present the proof, and possibly the ap- 
plication, more completely theory. 
These reports are closely followed the scientists, 
but so. far thes have seldom received the direct 
attention the men who must apply them—the 
engineer and the executive. 

view this, the following presentation has been 
prepared particularly for mill men. hope that 
will serve outline map into which subsequent 
disclosures may fitted they addition, 
have touched the general scheme investiga 
tion fiber structures now being followed. 

have learned considerable about the physical 
structure the wool know that the out 
form sheath skin around the inner structure 
the know that the corticle cells are 
Generally, the corticle cells parallel the axis 
length, from microns width, and from 1.2 


1.6 microns fine, super-merino 


* Technical Director, the Wool Bureau, 16 West 46 Street, 
New York 19, N 6 


inch equals approximately 


microns 


fiber trom microns diameter, whereas 
tibrils are imbedded adhesive 
material and frequently there is, the center the 
fiber, core material called the which 
of various shapes. (See Figure 1) 

The surface characteristics control the 
tween fibers, and the friction, turn, influences the 
strength varns made twisting the 
the tendency each fiber travel through the 
structure the direction its migra- 
tion can continue until the fibers are firmly inter 
locked that form dense felt. 

The cuticle take the initial 
may thin tilm skin the sur 
face the least there some evidence 
that abrasion removes material made mole 
cules considerably sinaller than the wool molecule, 
and the existence such skin would the 
hollow which appear the fiber surface when 
wool treated with chlorine water. 

The high the wool fiber sets apart 
from other resilience patterns, the hand, 
and the chemical activity wool may vary accord 
ing the molecular structure the fiber. know 
that the weathered tips take from 
and are harsher the hand than the unweathered 
portion the same black brown wool, 
variations color may occur the same 
conformity with changes the conditions 
fiber quality that the condition the teeth, and hence 
the ability obtain nourishment, basis 
for culling sheep 


j 
us 
ek 
at. 
ad 


Our knowledge the actual 
wool fragmentary. Twenty vears ago were 
content accept analysis wool based the 
proportions the chemical elements 
was reported that wool contained five elements 


approximately the following percentages 


Carbon 
Nitrogen 
Hydrogen 
Sulfur 


could guess the molecular structure 
compound from such analysis, because 
inorganic elements combine 
chemistry, however, the same group and 
same proportional distribution elements can, 
patterns and the manner which the ditferent ele 
ments relation each other these patterns 
can make tremendous differences 
and chemical behavior the 
ample, many parts animal are made these 


same five elements the 


cuticle 


817 


vet they can combined different 
structures hair, skin, horns, and fingernails. 

can too easily overlook the fact that worsted 
suit made the hair animal which grown 
the same life processes all other living 


tures. some 


Hair protein structure. 
the more simple compounds, proteins break down 
sections rather than into individual elements. 
and each section has complex chemical patterns 
its own. though wrecked train became 
uncoupled into dining cars, sleeping cars, and coaches 
instead shattering into glass, 
The simplest arrangements the elements present 
the protein molecule, and into which the molecule 
More 


than different amino acids are presently identifi 


can broken down, are the 


and they can formed into thousands 


insulin, pepsin, digestive enzymes, hormones, 
ments make blood hemoglobin, with complicated 
sugar structures saliva, and with nucleic 
acids form nucleoproteins, which are really gigan 
proteins. 

The amino acids can link themselves 
long chains chemical combinations. The long 
are considered Countless num 
these structures are constantly floating the 
blood stream. When they come upon some types 
bacteria viruses they are attracted them 
The ends the chain fold around the foreign sub 
stance until they envelop rendering 
These polypeptides, floating the blood, 
rigidly held but are quite free adapt their folds 
and configurations the attractive forces between 
them and foreign materials. 

the polypeptide chains wool tiber were 
loosely held together those floating the 
the fiber would have stable shape ability 
cover its original shape after would 
The shape the wool 
fiber and its ability recover after deformation are 


hold together the peptide chains stable 


weak jelly liquid 


patterns or arrangements. 
Keratin, the the skin, nails, horns, and 


VAD 
4a 


hair, chemically from the other proteins 
influencing the behavior keratin because has 
linkages—pairs sulfur atoms held together 
mutual attraction. This bond between 
atoms can broken changed with 
relative ease compared with, for 
bonds between the amino acids 
chains. 

The polypeptide chains are also held together 
bonds, which are bonds, and 
certain electrical forces called van der 
which are even polypeptide chains are 
folded back themselves and some these folds 
are held position hydrogen bonds and the van 


? 


der Waals’ Figure 2.) 


-CH CH- 
NH NH 

cystine linkage 

-CH CH- 


glutamic acid lysine 
-CH CH- 
NH NH 


aspartic acid arginine 
Salt linkage 
Fic. Structural formula wool and 


Speakman 
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these bonds are not entirely stable 
Although the bonds which connect the peptide chains 
are sufficiently strong give the wool fiber shape 
its moderate tensions will cause deformation 
the fiber. 

the stretches, some the folds the 
peptide chains are straightened and there 
between chains. presume that this deformation 
the overcoming the van der Waals’ 
breaking the bonds, and modifi 
removed, these forces cause the tiber 
hold the 
fiber under tension stretch its elastic 


approach its original form 


new bonds may formed the 
tion replace the broken when the re- 
active forces the original, more permanent bonds 
finally come into play, they must actually oppose the 
bonds. 


is, 


never fully When the polypeptide 
chain the normal unstretched folded 
3.) 

The above and Figures and give 
general picture the chemical structure the 
wool The arrangement chemical groups 
cells, adhesive substance between them, and 
the degree orderliness the molecular arrange 
ment, the corticle cells having more orderly pattern 

can seen that the various molecular arrange 


ments the structure have direct influence the 


.Side chain 


Main chain 


Main chain 


a keratin 


Main chain 


Side chain-- Main chain 


kerotin 


Fic. Molecular chain patterns showing 


i 
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WOOL 
STRUCTURE 


Medulla 
Corticle 


> 


Scales 


Cuticle 


Hair root 


way the fiber stretches and recovers 
The patterns which control deformation have direct 
tightness twist (hence the strength 
self the curves the body, the crush-resistance 
and human hair. 

Pressing trousers curling the 
plished setting the fiber deformed pattern 
the use heat and moisture. The set comes out 
as soon as the fiber is rewet. 

duced wool during manufacture less com 
pletely understood. The fiber 1s strained in carding, 
combing, drafting, and spinning. Some mills 
attempt release these strains allowing the fiber 


The ideal conditions for 


STRESS-STRAIN 


1 
vs, Ss coo- 
0.’ 
i 
coo- 
NH3zt 


BEHAVIOR 


Elongation 


Force 


knowledge the linkage has already 
been put practical use the recently developed 
permanent waves for the this treat 
ment permanent deformation the hair desired 
patterns produced breaking the disulfide link- 
ages which would tend bring about return 
linkages more stable linkages new positions. 

The disulfide linkage the bond easily 
attacked mild and oxidizing and 
ing agents. Wool exposed these reagents 
manufacturing processes, washing with soap 
Stable 


cross-linkages may substituted which will not 


and mild alkalies, and 
attacked alkali oxidizing commer 
cial process has been developed this during 
stripping, thus combining the treatment 
and the stripping into one 

Much our current investigation 
package that have been forbidden open. 


feel and note its shape. shake and listen 


% 
: | | 
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| 
5 
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might even drop sharply see the sound 
changes character, might through the 
wrapping locate hidden surtaces and, explora 
tion, actually ascertain 

the chemical structure the wool 
follow the same principle, but must use 
much more complex like applying 
such new developments the Geiger counter the 
investigation the Christmas package. 

may expose the the ground particles 
the fiber, infrared radiation and study the etfect 
the molecular structure the intensity the 
about the the bonds and the positions 
groups. bombard the with and 
the caused the wool 
molecules, thus obtaining information the length 
the peptide chains, their positions, and the order- 
liness their distribution. may use the electron 
cal treatments. 

Since there are several bonds holding the 
peptide chains together, may our studies 
order to determine the independent effect of the 
example, when wool fiber immersed 
the peptide chains are 
moved apart break some the bonds. 
Stress-strain diagrams for the swelled show the 
independent influence the remaining 
stable ones. 

method stretching the fiber and 
holding for considerable period while the change 
other methods are applied 
phed long series repeated loads may 
stretch and recovery characteristics noted 

all this exploration can obtain infor 


mation the positions the chains the amino 


acids present, the nature the linkages, the manner 
way which the long peptide chains unfold. 
can obtain information the chemical character- 
the various bonds, possible changes these 
resiliency. 

can also compare the stress-strain behavior 
wools the same diameter and appearance 
but performance. Correlation these 
behavior patterns with associated 
ture would show the effect changes the struc- 
ture and suggest possible modifications which may 
teristics. 

physical chemists have developed mathematical for 
mulas which express the influence various forma 
tions and characteristics the structure 
terms associated physical behavior. From these 
formulas possible set theoretical com- 
from which the behavior more 
ble check the validity hypothesis means 
comparisons between the calculated performance 
which might expected and the actual performance 

And have whole bag tricks apply 
discovering more about what our “Christmas 


qualities this fiber structure. 
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Direct Steam-Injection Continuous 
Starch-Cooker 


Smith Sons Carpet Company, Research and Development Division, 
Chemical Products Research Section, New York 


Abstract 


number different continuous starch-cooking devices are .available for the production 
starch-based textile pastes and paper discusses the advantages and operation 
simple, steam-injection type made piping. Characteristics pastes 
produced with this type cooker are discussed 


TEXTILE INDUSTRY whole uses 
extremely large tonnages starch-based pastes for 
its sizing and coating operations. Most the pastes 
are now produced despite the 
fact that there are available the market and 
scribed the literature number devices and 
tems for the continuous production starch pastes. 
many operations, the batch process 
the demand tor starch paste continuous 
often much 500 gals. per hr. 

production, with its attendant and fast pro- 
rate, preciseness and potential 
starch savings, decided advantages over the 
batch system. 

Whereas this paper takes cognizance the fact 
that there are different apparatus for con 
tinuous production (the exchanger 
the Girdler Corporation, Votator 
Division, the mechanical-heating type patented 
Caesar and Thompson involving flow through 
restricted orifice, and the direct-injection type using 
and Payne will deal only with the direct 


simplicity and economy the equipment 


Chemical Products Research Research 
and Development Division, Alexander Smith Sons Carpet 
Company 

Assistant Chemical Engineer, Chemical Products 
search Section, Research and Development Division, Alex 
ander Smith Sons Carpet Company 


process. the Company 
manufactures small unit suitable for direct-injection 
construct adequate continuous cooker 
ard piping. 

\ direct steam Injection tvpe of cooker was con 
structed this The equipment 
shown schematically Figure the photo 
graph, Figure consists starch for 
raw slurry which contains all the ingredients com 
bined the final size and cooking chamber 
ure into which fed the raw constant 
feed pump, such the gear pump any 
capable withstanding the abrasive 
action compounded starch used feed 
the raw slurry the cooking cook- 
ing chamber consists pipe, ft. 
introduced into the chamber 


means multiple inlet distributor consisting 


\\ 
(STEAM 


MIXING 
CHAMBER 


GEAR PUMP 
VARIABLE SPEED DRIVE 


FEED TANK 
WITH AGITATOR 


system. 


¥ 
4 
¥, 
a 
= 


DECEMBER, 1949 


Fic. Continuous cooking system. 


rated with was found tests 
with smaller cooker that such inlet gave 
more efficient cooking than one single large inlet 
This indicated Table which presents 
data obtained with this using both 


single and multiple entries 


TEMP 


SLURRY 


sketch cooking chamber with 


automatic temperature control, 


or CONTINUOUS COOKER 


75°C 


Single 1,350-1,850 


of inlet 


Viscosity these and all other samples mentioned this 
paper measured with Viscometer, rotation speed 
20 r.p.m 

Size consisted starch, binder, extender, and color; 
~tarch content, cooking temperature, 95°C 


cooker, was used wherein there were two 
storage tanks raw while one was 
was being made the large-scale 
commercial operation, the storage tanks 
equivalent One large-size tank takes care 
normal period operation, which may 
tank for allows sufficient time 
mixing the large the pilot days’ 
continuous production was carried which time 
approximately 3,000 gals. size were prepared and 
applied 150,000 sq. ft. constant flow 
rate 1.7 gals. per min. was maintained dur 
ing the course the flow was adjusted 
this operation, the cooked size was allowed flow 
surge tank prior sending the size equip- 
This was done order take small dit 
ferences demand the sizing 
this cooker was used to feed only one side of the 
machine, the 2-in.-diameter pipe 
pacity handle size production rates 
four times the rate which this batch was produced. 

The simplicity the setup allows for quick and 
easy control cooking variations 
With the use pressure-sensitive relays, the equip 
ment can made operate automatically closing 
opening the outlet Temperature regulation 
regulating equipment since response practically 
instantaneous (there may very small 
temperature the mix the cooking chamber 
our experiments, did not attempt develop 


ay 

rage 

ad) 
TANK 


Botch Cooking 
Continuous Cooking 
4 
Qo 
> 
= 
4 
> 
65 70 75 80 65 90 95 
Cooking 
Fic. Effect cooking method the 


siarch-based pastes. 


However, possible develop simple variable 
perature control which will give 
output rates from zero the maximum 
The storage system for the raw 


slurry has carefully constructed order 


the equipment. 


prevent settling starch, other heavy mat- 
ter both pipe lines and valves, and the slurry must 
slowly agitated during the period storage 
order prevent settling and maintain uniform 


raw slurry stored for any 


Batch cooking Continuous cooking 


Viscosity 


Brooktield } 


Viscosity ep. 


Brooktield 


at 70°C at 70°C 
Cooking Batch Batch Cooking Satch Batch 
temp. (°C) temp. (°C) 
300 100 
77 5,000 6,900 73 250 
82 6,100 75 550 
86 3,300 4,600 79 3,400 
9? 2,700 3,500 3,830 
86 3,700 
86.5 
89 780 
91 > 240 
Q? 3,500 
94 2.200 
OS 2.160 


1a9 


cP 


80 
> 
70 
60 
5060 70 60 50 40 
Fic. 5. J’ariation of viscosity with temperature for 


swelled starch-based pastes ooked at different tem 


Peratures. 


length time without provision must made 


for adequate reagitation order produce uniform 
teed stock. 

The properties starch pastes produced 
continuous are essentially the same those 
pastes produced the batch Because the 
ing volumes starch slurry the 
gelation temperatures, the number unswollen par 
ticles small, with very short time exposure, the 
cooking batch process temperatures 
above the gelling temperature, large amount 
mechanical breakdown occurs because agitation 
fects swollen particles while the remainder the 


PeMPERATURE FOR SWELLED STARCH 


SASED 


Brooktield 


tor samples « ooled down to: 


Viscosity 


Cooking 


3.830 3,830 4,000 4,350 4.800 
86 3,030 3,700 4,100 1.650 5,200 
3,430 3,500 4.150 5,000 6,000 
Q5 3,300 4.450 $430 5.700 7.000 


Starch content paste was 5°, 
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TABLE 


EFFECT 


Cooking 


Viscosity 61°C for agitation times (min.) of: 


OF AGITATION* ON THE Viscosity OF STARCH-BAsED 


1,950 &30 
95 3,550 1,630 800 500 450 
95 4,100 2,000 800 630 430 
85 2,900 2,750 1,650 1,130 1,000 900 980 
85 3,130 2,880 1,700 1,150 930 
79 2,630 = 2,580 1,930 1,400 1,080 980 
*Samples agitated with single-blade propeller stirrer 1,700 beakers. Temperature was maintained 


with constant-temperature bath 


material temperatures higher than 
the minimum gelation temperature tends lower 
and Table illustrate the relative effects 
cosity samples starch pastes cooked different 
gelation observed that the vis- 
rather narrow temperature range gelation 
the minimum gelation temperature 
reached the continuous cooker, further increases 
temperature cooking have little effect 
Viscosity of the paste. However, if samples of the 
pastes cooked various temperatures higher than 
cool, the final viscosities obtained vary considerably. 
the cooking temperature gives the highest 


measured the temperature cooking, 


VISCOSITY - (Brooktiela) 


20 
AGITATION TIME ~ MINUTES 


30 


based pastes cooked different temperatures. 


Starch content paste was 5%. 


gives the lowest viscosity the sample cooled 
down temperatures below the 
temperature. 

Cooking temperatures higher than the minimum 
gelation temperature tend produce products which 
are more susceptible mechanical breakdown. This 
illustrated Figure and Table which pre- 
sent data obtained agitating samples 
ditferent temperatures under the 
observed that the viscosity the sample cooked 
the highest temperature drops much more sharply 
than that the samples cooked lower tem 

These properties are used practical application. 
applications where little work imposed 
the paste and high-viscosity cold paste desired, 
high cooking temperature used. When 
desirable make paste with high mechanical 
stability possible, then low cooking temperature 
used. 


Summary 


direct steam-injection type continuous starch 
cooker was used pilot trials make starch-based 
pastes for sizing and printing. Tests have shown 
that this equipment made trom standard pip 
ing simple and economical operate and 


sirable continuous-operation piece equipment 


Literature Cited 


1. ULS. Patent 2.417.969, Caesar, G., and Phompson, T., 
(to Stein, Hall & Co., Inc.), Mar. 25, 1947 
Patent Coppock, (te Distillers 
May 1940 


Kodak Mai 1943 


Company, 


(Manuscript recetved July 12, 1949.) 
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Selection Temperature-Measuring System 
for Textile Mills 


Bowden, Jr.* 


the most important single variable 
textile processing temperature. Not only must 
maintained within narrow limits wet process- 
ing, and finishing operations, but also 
air conditioning for the mechanical 
erations the industry. 

the various types temperature-measuring 
systems there are two which because their con- 
venience and utility have become far the most 
widely ther 
mometers and the electrical temperature-measuring 
systems. 


used. These are 


Pressure-Type Thermometers 


heated. The measuring system comprises 
perature-sensitive bulb, connected the measuring 
and the measuring element, which pressure 
sensitive hollow metal spiral similar that 
pressure gage. 

Any change the temperature which the bulb 
exposed produces change fluid volume and, 
since the system corresponding change 
pressure. This pressure difference transmitted 
through the capillary tubing the measuring spiral. 


which converts the change movement the pen 


pointer the instrument. 

The fluid fill pressure-type thermometer may 
either liquid and its vapor (Class gas 
(Class liquid (Class Each these 
has its own advantages and disadvantages. 


Systems 


The pressure change Class sys 


the temperature change. Because this fact. 


Textile Industry 


Engineer, Minneapolis-Honey well 
Regulator 


Brown Instruments Division, Philadelphia 


they can used for measuring narrower temperature 
spans than Class Class thermometers. 

The square root relationship pressure tem 
perature Class vapor-tilled systems results 
unevenly graduated chart with 
the temperature charts have the 
ranges with good accuracy 
normal operating zone. Consequently, they are often 
desirable for control however, some 
dividuals the seales because 
find them difficult read. 

Class are unique since only the tempera 
Thus, hot cold spots along the tubing 


needed. 


Gas -Filled Systenis 


Compensation Class systems for 
complished maintaining bulb volume 
nine times great the tubing This ratio 
reduces insignificance the temperature 
Class 
are somewhat lower price than Class 


ditferentials along the Furthermore 


are rather used 


where evenly graduated charts are desired 


tapping error and permits narrow-span instru 


ments, and they may used measure temperatures 
fill, which are usually limited 


Compensation systems, the 


less, 
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Fic. rectangular-case, pressure-type recording 


thermometer. 


adjusts the angular position the spiral correct 
for ambient temperature differential (see 
When the capillary tubing more than ft. long, 
compensation means parallel line capil 
lary tubing which terminates close the bulb and 
which connected separate compensating spiral. 
MEASURING 


MEASURING SPIRAL COMPENSATING 


BIMETALLIC 
METAL 
sTrip 


MEASURING 
TUBING 
COMPENSATING 
TUBING (Cc) J) 


compensating 
Bimetallic strip used for short tubing 
compensating capillary and spiral are used 
for long tubing lengths. 


thermometers. 


lengths. 


mercury-filled 


Fic. Interior pressure-type thermometer case 
with chart plate removed show measuring spiral and 
linkage instrument pen. 


This compensating spiral automatically 


Characteristics Thermometers 


The chief advantages 
ters group are their low initial cost and 
The cost. 
however, increases rapidly with greater lengths 


solute minimum number moving parts. 
tubing. The modern tendency locate 
necessitates long lengths capillary tubing, with the 
result that the total installed cost 
can become great greater than that 
parently more costly instrument. 

The minimum number parts ther 
mometer necessitate very little internal maintenance 
calibration check and some attention 
the chart drive motor are all that are required 
the other hand, can become quite 
spite capillary armor for 
chanical damage, because vibration, 
corrosion. Any break the allows the 
fill escape replacement the 
thermal Such 


entire replacements 
costly and time-consuming. 
tem hand, the thermometer likely out 
service for weeks. 

Furthermore, not often sound 


stock spare thermal are expensive 


wae 
§ 
4 
3 
SPIRAL PIRAL. A 
4 
Fee 
fr. 


and, because capillary lengths and tem 


perature ranges, are 


Pneumatic Transmission 


Because the relative costliness tub- 
the sluggishness response caused long 
lengths and the thermal- 
system failure, often desirable utilize pneu- 
matic transmission, where the measuring point and 
the instrument must located some distance apart. 

The pneumatic transmission 
transmitter mounted close the measure- 
ment, and receiver mounted some other con 
pressure directly proportional the measured tem- 
The 


air pressure measured the which 


perature means flapper and nozzle unit. 


temperature. 

can used for distances 1,000 The copper 
tubing used transmit the air pressure the 
ceiver probably more resistant mechanical dam- 
age than capillary and even the tubing 
damaged can easily repaired with standard 
fittings. 


Electrical Temperature-Measuring Systems 


for measuring temperature may 


circuits and the thermocouple 
resistance are used for measuring narrow 
temperature spans, whereas thermocouple circuits 
are more widely for measuring 
broader ranges. 


Resistance thermometry based upon the change 


diameter wire. 


bulbs 


the advantages thermocouples plus high degree 


possess 


accuracy over narrow temperature 
ever, they are more expensive thermocouples 
and usually require more protection. 
tional resistance bulb limited temperatures 


RESEARCH 


SLIDE wiRE TEMPERATURE SCALE (F) 


CONVERTER 
CONTACTOR (0) 


(TRANSFORMER 
BALANCING _MOTOR 


THERMOCOUPLE 


temperatures 
connected 
self-balancing Wheatstone bridge 


cases, the resistance bulb 
cept for the measuring circuit and the fact that 
standard cell this instrument identical 
later. 


Pyrometers 


consists two wires dissimilar 
When 


has 


metals which are welded together one end 
this (called the hot 
temperature which from that the 


welded) end junction) 


posite ends the wires (called the cold 
voltage proportional the temperature 
tion extended the measuring 

Thermocouples are made variety sizes and 
from several combinations metals, which permits 
temperature measurements practically any desired 
thermocopule which well adapted nearly every 

temperature measurement because their high sen 
sitivity, low and con 
Furthermore, 


replacement are 


interchangeable, and the extension wire 


breakage 


The Potentiometer 


Although thermocouples may used with deflec 
tional instruments such millivoltmeters, they are 
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far more frequently with null balance 
struments potentiometers the textile industry. 
the potentiometer, the thermo 
couple balanced against known trom 
highly accurate temperature meas 
tained 

chanical means, and was 
ters. In this new Electronik tentiometer (see dia 
gram, Figure electronic any 
emploved drive The motor 
rebalances the circuit and also drives the recording 

The most advantage this instrument 
that remains continuous balance, 
every change temperature the change occurs (see 
strument which rebalances periodically 
has elapsed after the 
occurred. 

Because the simplicity the poten- 
tiometer, employs number moving 
parts. Furthermore, these few parts only 
result, maintenance this instrument very 


The advantages the potentiometer 


R20 


temperature measurement are 
used with thermocopule the temperature-sensing 
element, constitutes rugged, trouble-free system, 
combining high sensitivity with ample pen power. 
Neither the sensitivity nor the accuracy the 
which makes possible locate the indicator 
corder almost any convenient distance the 
point measurement. 

About the only limitation the potentiometer 
its higher initial this how 
ever, since there often little between 
the actual installed cost potentiometer 
Maintenance costs may also favor the potentiometer 


Selection Temperature-Measuring System 


There one type temperature-measuring 
which best all requirements. 
appheation must considered separately and 
factors which should influence the 
are: (1) the range temperature measured 


) the degree ot sensitivity and accuracy needed ; 
(3) the distance between the instrument 
point; and (4) the importance 
measurement to continued production. 

can, most cases, best 
made cooperation between personnel and 
instrumentation combines the 
perience and know-how with both 
sides the problem such errors 
may because failure consider all pertinent 
points. 

The subject temperature measurement 
larger and more complex than 
first. Obviously, only few the high spots can 
hoped, however, that the major advantages and 
limitations each type temperature-measuring 
system have been somewhat claritied 


Vanuscript received August 2, 1949.) 
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Laboratory Techniques 


New Methods* for Holding Multi- and Single-Filament 
Tensile Specimens 


Richard LaTorre and Waller George 


Research Laboratory, Washington, 


tion the load-strain relationship for 


(1) the specimen, (2) the testing machine, and (3) 


the recorder. It 1s the purpose of this paper to dis 
cuss some recent developments concerning the 
Although many the ideas discussed 
ing practices other thought that they 
represent somewhat different point view from 
that currently vogue the textile and fiber test 
ing field, and hence will find some 
fiber technologists. 

given lot technical metal such aluminum 


2¢ 


then, why that comparable strength meas 
urements for textile varns single show 
noteworthy the case which have 
been spun and drawn into extremely long lengths 
the authors statistically the scatter 
results tensile tests varn high 
strength and good physical using wide 
range gage lengths, according Stand 
Without 
stated that the results this attempt clearly 


the 


ards detailed discussion, can 


dicate operation some 
which not statistically distributed within the varns. 
the results may due twist 
(the varn used had low twist—about 
felt that the primary source the 
served scatter traceable the changing load dis 
tribution the twisted varn during 
load and the resulting elongation the specimen. 
therefore seems reasonable search for mechani 


cal techniques which can used minimize 


* Patents pending 


metries load distribution which appear 
ing load application. 

The technique below 
direct 
method for 


complishes the 
the 


tensile testing metals, with one important excep 


standard used 


The difference that for necessary 
the 


over one another the region where they are 


the testing machine; this region shall call the 
tion certain small rearrangements 
likely to be contined to the immediate region of the 
single filament allows this mechanism 
erate, but apparently the usual “pressure 
“wrap-around types fiber support not 
allow for sufficient readjustment the 
various grain-like domains within fiber that the 
elements will each bear nearly equal portion the 
total load. 


head which will the 


motions among the the case 
The internal rearrangement the load must ac- 
and stress components which 
than parallel the fiber axis, apphed load, 
This the 


about the axis and the direction 


load strain 


resulted experimental multi- and 


specimen. The specimen threaded 
*The use the term refers re- 
organization the specimen components relative 
equalize the 


selves and which oceurs 


part the 
load distribution among its 
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LENGTH FixTURE 


wEAD 


NYLON 
SINGLE F iL AMENT 


specimen 


dimensions and The filament 
then cemented the head. The gage length 


the specimens can constant employing 


fixture which spaces the one particular 


application, specimens Type 300, 


NYLON YARN 


REAR PAPER 
PLUG 


HOLLOW TUBE 


CELLULOSE 
CAPRATE 


PLUG 


ASSEMBLED VIEW CROSS SECTION VIEW 


nylon were cemented heads 
with Duco cement. 

Soft heads for varns have also been 
designed. These are illustrated Figure The 
fiber held inside hollow metal tube means 
the inside insure positive grip the 
Both ends the tube are counterbored 
provide seats for perforated 
inserts which insure the position and 
the filled with the plastic gravity from 
small hole 


the tube permits trapped air escape 


reservoir the molten plastic filler. 
on the side ¢ 


during the tube has been 
allowed and the head complete. The same 
Operation ts repeated at the other end of the speci 
caprate makes ideal filler 
per imsure uniform gage lengths 
fixture used which maintains the 
tween the heads while are formed 

machine Collets are 
used couple the specimen the testing machine 
The collets are mounted seats 
sure better alignment between the heads, the 
specimen, and the direction the load application 

ment specimens have been 
ments the seatter the breaking strength the 
individual) test lots. When the breaking strengths 
low-twist varn specimens 
with plastic heads are compared with meas 
urements using conventional gripping pro 
cedures, one notes appreciable reduction 
seatter the results over wide range gage 
lengths. Curves rupture load vs. gage length for 
within the region for data 
conventional supporting methods 

During loading, the 
terfaces separate small degree the region 
the 
tendant slippage) results process redistribu- 


felt that this separation 


j 


A 

A 


£ 
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load 


The desirable load distribution 


tion the among the filaments. 
tained the expense initially determinate and 
constant gage length. This uncertainty 
for specimens long but, the authors’ 


Fic. 4 Ruptured 


yarn spectmen 


Similar effects exist the standard “wrap-around 


specimens tested are very brittle. Figure + shows 


Note the the ruptured 
loaded 


the 


Varils. 
head above, the total 
amount specimen (prior load strain 
within the head does 
The 


total motion one head with respect the other 


larly throughout the 


JOURNAL 


festing 


SPecimen 


composed the elongation under the load 
The 
latter displacements are, turn, two types: (1) 


the localized head slippage and (2) 


the initial gage length plus error 


the natural longitudinal elongation the material 
which has the head. which 
the same macroscopic the 
material the initial gage 

authors appreciate the tact that the procedure 
and technique discussed herein are probably not the 
commercial testing textile materials. 
hoped that the discussion has suggestive 
with respect general approach the problems 
either static, impact testing textile 
and The approach appears 


attractive for fundamental studies the mechani 


cal strength varns, and threads. 
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Letters the Editor 


Dry Needle Cooling Heavy-Duty and High-Speed Machine 
Sewing Operations 


Wilmington, Delaware 
October 1949 
the Editor 
JOURNAL 
Dear 

Many fields heavy-duty and 
chine sewing have been closed 
hecause needle heating causes some loss seam 
strength under continuous-load sewing, 
when the sewing run 
natural fibers there reason believe that serious 
loss seam strength results needle 
fusing issue, but the advantage 
taining increased seam strength with decreased 

Some time while attempting solve 
sewing operations, new needle cooler was devised 
one the authors.* was based the prin 
gas jetted needle. critical 
points design were seen the shape the 
orifice, the diffusion the 
and the proximity the orifice the needle. 
practice, the jet gas may located either above 

cooling head (Figure with opening 0.010 

0.500 was subsequently fabricated and tested 
the Carothers Research and later and 
with the cooperation of, the Premier Thread Com 
pany, Pawtucket, Rhode under the supervi 


Hume 
+T. Lee. 


mechanism, was mounted the foot standard 
Singer No. sewing machine within in. 
the was possible sew several thicknesses 


* 


awning dabric with nvlon sewing thread 
needle cooler, the machine could not brought 
medium speeds even for short runs without con 
sistent thread melting when the run was terminated. 
the cooler allowed continuous 


sewing all leathers except grains. 


FOOT € REF. 


TYPICAL ORIFICE 
0.010 X 0.500 


Gas cooler for needles. 


*Du Pont trademark for its acrylic fiber. 
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believed that the experiments 


machine modification, mounting. and gas delivery 
would result multineedle operation. 
Ina further extension the principle, those 
erations where spotting and moisture lubrication 
the fabric are less the cooling 


be 


small amount fluid the higher-pressure side 


the rate which will cause breakage the 
stream into extremely fine droplets. 
Rayon Technical Division, 


Company, 
Technical 


* Research Research 


Pont de 


Laborator y. 
Nemours and 


Investigator, 
pany, 
Pawtucket, Rhode Island 


Development 
Pont 
Premier 


Section, Rayon 
Nemours and Com- 


T.R.J. Index for 1949 


The INDEX Volume NIN, 1949, 


publication and mailed Volume early 


will printed separate 


1950. 
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Book Reviews 


Physics and Chemistry Cellulose Fibres 
(with Particular Reference Rayon). |’. 
New York, 


534 pages. 


Hermans. 
pany, 


Elsevier Publishing Com 


Price, $9.50. 


(Reviewed John Howsmon, American 


Corporation, Marcus Hook, Pennsylvania 


Dr. Hermans states that his aim writing this 
book “will have been attained the 


bond technical science and 


proves an incentive to further research.” He seems 
have done his part the attainment this aim 
his stimulating discussion should arouse the 
interest both ravon technologists and fundamental 
research workers. 

The material, which well organized, divided 
into three first part. entitled “Constitu 
Molecular 
Chemical and Dispersion Cellu- 


tion, Crystallinity, 


lose.” deals with the general principles of cellulose 
materials not connected with 
form 

Part “General Properties Cellulose 
and Chemical Behavior Cellulose 
characteristics cellulose terms fiber structure 
but many the principles can applied 
other 

fundamental principles underlying spinning fibers 
from cellulose solutions the structure 


Many analogies are drawn between 


properties swollen cellulose gels and other rubber 


and 
like materials. 

Parts and are especially interesting 
covering wealth new data, they 
many the gaps previously existing litera 
author has fearlessly added his 
terpretation many controversial points 
drawn many interesting and informative 


The excellent treatment these controversial topics, 


many which may 
data 


subject revision new 


accumulate, makes 


unique the 
field of cellulose research. 

The text numerous excellent 
and spite the fact that many publi 
cations were not available the author during the 
war the extensive. Dr. Her 
valuable contribution the literature should 


find wide use as a reference. 


Industrial Rheology and Rheological Struc- 
tures. New York, John Wiley 


Henry Green. 
Sons, Price, $5.50. 
(Reviewed Charles Lindsley, Enka 


Corporation, North Carolina) 


This book the late Henry Green presents 
system for measurement rheological properties, 
sociated one time another with Bingham. 
The book contains much useful materiai 

Green presents the mathematical and 
the 


one-point 


tion microscopical study flow capillaries 
which was pioneer) very helpful 
ing plastic flow. 


fl 


The discussion of the several types 


however, with the statement 


latant—is general satisfactory 
viewer takes issue 
terial “for practical purposes behaves 

Part dealing mainly with 
particle size, will useful primarily those the 
paint and ink industries. 


The glossary rheological terms the end will 


found 
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5 

, 
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The 


Was not intended textbook (perhaps this 


plains the absence chapter vet has 
many the characteristics one, even the prob- 
several and generally the best 
parts, practical working for example, 
gives details for constructing, calibrating, and op- 
with these practical matters are discussions such 
recondite subjects the three coefficients 


opinions and whimsical observations the lot the 
informality that would pleasant from the lecture 
but seems out place the printed page. 

Many these are the obvious 
graphical but there are quite number 
various mathematical equations, and these may give 
The 


every case, seems correct (though not always 


the errors occur the intermediate 
Other 


example, stated 12) that when 


steps. errors may give 
trouble. 
cross-sectional diagram made the velocities 
the various lavers flow capillary, the pattern 
Figure shows one truncated, not one with 
(p. 53) simply the proportionality constant 
tween top and the time taken attain it. 
Some parts the book are follow, such 


property until near the and then concludes that 


author does not attempt 
tack valuable measurement unless put 

short, the book stands need editing 
unessential matter and many 
ing also needed eliminate undue repetition, 
lived, Mr. Green would have met these 


hetore publication, whereas Weltmann, who 


took over the task seeing the book through the 
have felt 


drastic changes 


press, free make the rather 
the ore this book enough 
The 


need for such book exists, and 


valuable metal make extracting. 


hardest part—has been made. One may hope, how 
ever, that someone will undertake the task edito 
remove much the dross and 


enrich the ore. 


England, National Trade Press, 


(Reviewed Edward Murray, Deering 


Research Trust) 


view the diversitied subject matter covered 
Twenty-one chapters cover the following 


Wool and Hair Fibers, Vegetable Filament 


Yarn Properties, Fabric Properties, Insulation, Sizes 
Metals, Color, 
Detergents 
and Wetting Agents, Textile Oils, Water Supplies 
Textile Chemicals, Meth 


and Related Materials, 


ods, Optical Methods, Methods and Sta 
tistical Methods. 

Few typographical errors are apparent, 
ican readers will readily technical mis 
low flexibility and polyvinyl acetate. 
any book including such wide variety test 
great interest laboratories, wall 


While 


chapters dealing with sizing 


the resin treatment this subject has been 
all but omitted, probably because are 
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which are American, will 
particularly valuable. 

The chapters insulation, color, and the evalua 
and techniques between the United States and Great 
Britain, much the material dealing with physical 
testing will limited value far direct 
laboratory application this country concerned. 

Although this book could not readily adapted 
for use laboratory courses this 
country, will undoubtedly found very useful 
laboratory work and was written with the object 
bringing together one volume complete range 
physical and chemical test methods. 
has been achieved remarkable degree, consider 


ing the the task. 


Monomers, Volume Collection Data and 
Procedures the Basic Materials for the Syn- 
thesis Fibers, Plastics, and 


3ON pages. Price, $7.50 


Reviewed hy G. Iesp, Monsanto ( Ii mical ( ‘om 
Central Research 
Dayton, 


pamphlets dealing with the preparation, 
handling, physical properties, 
actions, and eight common mono 
mers, namely: isobutylene, 
isoprene, stvrene, acetate, 
other monomers, well intermediates for 

For work with many all sections 
Monomers cannot serve handbook polymeri 
zation. although the editors’ objective 


recommend the most recipes and 


techniques, many the processes described would, 
followed, result slow reactions, poor and 
inferior products. examples misleading 
out-of-date statements are: page 34, with 
were followed, one would faced with the task 
dispersing 856 grams monomers 400 
water; the statement page 
chloride cannot plasticized concerning 
isoprene, page the inference 
peroxide the most widely used catalyst for the 
production synthetic rubber is, best, out date. 
and, within the past vears, false; and the state- 
ments pages and contradict each other with 
atmospheric Moreover, rigid editing 
would have caught the numerous typographical and 
errors 

For chemists interested monomer preparation 
and properties, this publication may serve con 
venient utility for other purposes 
questionable. 


Surface-Active Agents: Their Chemistry and 
Technology. Anthony and James 
New York, Interscience 


(Reviewed Earl Fischer, National 
Standards, Washington, C.) 


the last two decades the number and variety 
compounds have greatly, and 
their industrial uses have expanded the same 
this book there was mono 
graph that could considered describing ade 
quately the chemistry, and application 
these compounds. The present volume valu 
able not guide this field. 

The authors have arranged their material 
following sections: (1) discussion, 
tion (19 pages): (2) processes for and 
(213 (3) physical chemistry 
(150 and applications (120 
pages 


Information the synthesis 


4 9 


be 
“| 
ae 
: 
eye 
> 


ways difficult and vexing source 
but the authors have made their digests quite read 
chemical structure with trade names. 


valuable feature the 


active compounds follows the familiar form, but 
useful primarily for the 
practical material re- 
cent journal articles familiar 
with the subject will recall the 1945 
surface-active agents held the New York 
correlate empirical measurements and 
practical This showed the need for 
additional experimentation, for many questions 
mained The present authors, 
viewing the available conclude quite plau 
that “further strides will depend 
more methods tor measuring the 
effects 

For the plant the section 


surface-active 


metics, household preparations, printing inks, 
pigments, petroleum, building mate 
rials, pharmaceutical and food 
The chapter dealing with the textile industry covers 
pages, and, although many uses are noted only 
briefly, citations the facilitate further 


reference value the volume. 


This 
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Developments the Cotton, Rayon, and Silk 
Industries Germany During the Period 1939- 
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tee Overall Report No. 13, 1949. 
$1.00. 


178 
Available from British Information Services, 


Rockefeller Plaza. New York. 


This report draws the findings numerous 
who have visited the 
German surrender and attempts assess critically 
the contributions that the Germans have made dur 
ing this period, 

research and development; testing meth 
textile education are surveved and 
pendix listing trade names and 
tions German textile appendix 
lists the targets visited Germany, with reference 


each case the Report covering 


the 


U.S.D.A. Patents. List Patents with Ab- 
stracts, January 1944-June 30, 
copies the list are available 
Laboratory, 
Boulevard, New Orleans 19, 


ert 


United States Government, information 
dustries the South and elsewhere are with 
abstracts the essentials the process 
method covered each patent. 

the patents listed are for 
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T.R.J. Start New Plan for Furnishing Abstracts 
Subscribers 1950 


January, 1950, will begin new method for handling technical abstracts. 
arrangement with the Textile Institute, Manchester, England, the Abstracts section the Journal the 
Textile Institute bound and mailed monthly the subscription list JOURNAL. 
Also this time the current Abstracts section will discontinued. 

There will extra charge subscribers for the new abstracis 

Through this arrangement with the British Textile Institute purposes will served: (1) 
cation the present abstract situation, which the multiplicity abstract services, most them limited 
scope, confusing everyone who desires keep posted developments, and (2) coverage 
the general literature pertaining textiles will furnished readers 

The collaboration between the Textile Research Institute and the British Textile Institute represents 
constructive toward reducing the duplication abstracts appearing both Jour- 


NAL and the Journal the Textile Institute. 
much the latter carries good coverage domestic and foreign publications, both technol 


who are also the 


Journal the Textile Institute will able make use this separate copy the British Abstracts 
Business also find advantageous have under separate cover monthly abstracts publi 
cation covering the general 


ANALYSIS: TESTING: 
LABORATORY METHODS 


Multipurpose Abrasion 
Tester 


improved multipurpose abrasion 
tester and its application for the 
evaluation the wear resistance 
RESEARCH 19, 394 
415 (July 

fabric wear and abrasion 
tensive experimentation with vari 
ous test methods and machines, 
the research program the Quarter 
master work was car- 
ried out the Quarter 
master Textile Materials Engineer- 

Section the National 

Standards. The apparatus 

pable 

abrasion under carefully controlled 


list periodicals, the abbrevia- 
tions used in reference to. articles, and 
the addresses publishers English 
language publications is given the 
January, 1949, issue, page 46 


ABSTRACTS* 


conditions, macro 
and micro-wear patterns which are 
the same those obtained actual 
chine are abraded endpoint 
which quantitatively detined and 
judg 
due the machine are insignificant 
compared to the deviation of the 
samples correlation 
has been found exist between 
results obtained the new tester. 
ext. Research J. De 1949 Author 


Adsorption Color 
Fibers 


The adsorption color textile 
25, 
(through Chem. Abstr. 43, 
(Apr. 10, 


Freundlich adsorption isotherm 
can applied experimental data 
for the adsorption Durazol Blue 
3R-200 (an azo dye) viscose 
comparison the effects 
NaCl and the dve 
bath showed have the 
stronger action. 

Text. Research J. De 19049 


Damping-Capacity Measure- 
ments Fibers 


Measurement 
damping capacity torsion and 
bending for wool and other 
textile fibres. Lochner. 
Inst. 40, T220-31 (Apr. 


Methods are described for the deter 
mination the damping 
for torsion and for bending of fibers. 
method for the determination 
short fibers is also described. For 
fibers having homogeneous 
ture, the measurements damping 
capacity torsion and 
having structure, 
the damping capacity for bending 
not necessarily the same that for 
Witnauer 
Vext. Research J.D 


Density and Bulk 
Staple Rayon 


Staple rayon. III. Density and 
fiber bulk. Bohringer and 


42 
7 
4 
| 
i 
3 
F 
S 
Af 


Chem. Abstr. 43, (Apr. 10, 

1949)). 
The ordinary method determining 
vields inaccurate 
the fiber itself, but 
empty spaces, and admixed 
materials measured. The value 
obtained with water measuring 
that obtained with organic liquids. 
The maximum 
steeping hoi 
vacuum 


obtained 
after 
water under high 
Liquids high weight 
are best suited for measurement 
the bulking value. 


density, 


Procedures and 
calculations for the measurement 
and tiber bulk are given. 

Text. Research J. De 


1940 


Wool 


The combination wool with acids 
quantitative interpretation 
terms the Donnan theory 
membrane equilibrium. 
Soc. Dyers and Colourists 65, 
63-71 (Feb. 1949). 


purpose this paper show 
that the internal ion con 
centration, which cannot 
ured directly, can and 
that the Donnan theory capable 


meas 


giving more precise interpreta 
tion the titration curves than the 
expressions derived from other con 
Steinhardt and Har 
ris, Gilbert and The 
work these authors reviewed. 
quantitative interpretation the 


siderations 


hvdro 
and 
hydrochloric acid in the presence ot 


wool with 


chloric 
concentrations 
sium chloride has been obtained 
course 
combination determined the 
inside the fiber, which 
measured When the 
amount combined acid plotted 
the mid-point the titration curve 


membrane equilibrium. 


$.35 in the case of hvdrochloric acid, 
ais would be expected if combination 


back-titration the 
groups salt linkages. 
Similarly, the case sulfuric acid, 
the mid-point 4.45, and the 
unification the acid 
well the agreement between 
values, affords strong evidence 
support the Donnan 
addition, has been shown that the 
curves obtained titrating 
with hydrochloric acid the pres 
and potassium 
chloride, the amounts potassium 
being sufficient 


were due to 


CUFVeSs, 


wool 


ence absence of 
to give a 
constant chloride ion concentration, 
combined acid are plotted against 
the calculated values. 
Donnan theory also provides 
precise interpretation the manner 
half-maximum 
acid varies with changing salt con 


Amick 


when 


with 


Text. Research J. De 


Differential Dyeing Test 


Application viscose rayon the 
differentiai dyeing test for cotton 
maturity. Armfield and 
19, 212-14 (Apr. 1949). 

ravon the 

fiber 


to Viscose form ot 


staple 
Goldthwait which 
involves technique which 
normal thick-walled hairs assume 
red, and thin-walled green color. 

Text. Research J. Dec. 1649 


Elastic Modulus Textiles 


Measurement hysteresis and 
dynamic elastic modulus tex- 
tile yarns and cords. 
andri. Age 64, 
Chem. 
43, 2439d (Mar. 25, 1949) 


few currently emploved 
methods for measuring the 
modulus and loss tex 
tile tibers are 
new apparatus and tech 
nique the type used for rubber 
(cf. 42, 


and illustrated, whereby 


reviewed 
cussed. 


are described 
cords and 


stretched 


static load are deformed 


JOURNAL 


temperature 
cords and single the cor 
responding materials are presented 
and 
and with long the hysteresis 


range 
results 


discussed, 


sion strain followed quadratic law, 
and the modulus was 
independent tension strain. 
strain. 
the frequency the 


short-fiber 
with 
tension 


increase 


range above 
and the hys 
propor 
tion the frequency. Compara 
tive data the 
and 


widely 


teresis losses 
losses 
some of the 
textile 
sented with view showing the 
practical application such data. 
Research J. De 


most 


used fibers 


1049 


Fractionation Starch 


The fractionation starch. 
The estimation amylose the 
rison. J. Text. Inst. 40, T201-7 
(Apr. 


Potentiometric estimation 
ose the presence amylopectin 
more accurate, though somewhat 
the 
metric former also 
that the condi 
tions can chosen that the pure 
unfractionated the com- 
mon absorb the 
iodine 


convenient, colori 


less 


has the 


starches same 


while the corre 


sponding 


negligible amount. 


amvlopectins 
colorimetric 
procedures allowance must made 
for the fact that iodine complexes 
the and amylopectins 


starches have different 
ple potentiometric procedure is de 
scribed in which the 
equipment 


special 
required 
galvanometer. the potentiomet 
ric technique, the 


ponential, 


imvlose 


customary 


ar || 
\ 
| 
7g 
ad Fa 
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procedure extrapolating the two 
“linear” portions of the bound io 
dine vs. free curve and char 
point intersection valid. 
are adequately character 
spect both and with 
free todine concentration of 


Under these conditions pure 


amylopectin predominates, the 
ose content most accurately 
iodine bound the point dis 
continuity the absorption curve 
the percent iodine bound 
the pure amylose the same con 
mixture contains more amylose than 
amylopectin, the proportion 
ose given with sufficient 
the ratio the percent iodine 
bound free concentra 
tion of 10°N to the iodine ab 
sorption the pure amylose. 
examined 
and Peat (J. Chem. 1945, 877) 
the method Hassid and 
(J. Am. Chem. Soc. 65, 143 
except that means 
materials. Steele 


Text, Research J, De 1949 


The- fractionation starch. 
The separation amylose and 
Inst. 40, T208-19 (Apr. 

present, the complete 

separation of the components of 

starch through the use organic 
solvents precipitate the amylose 
has not been achieved, still 
not certain starches contain 
only two sharply sub 
stances. The present investigation 
determine whether maize, 
potato, and tapioca starches can 
separated quantitatively 
fractions consisting solely amyl 
purity, but the re- 


mains that the fractions are hetero- 
geneous chemical nature well 
from dilute butanol 
saturated aqueous 


size. 


iodine absorption the pure 
ose was can 
not purified, that its purity 
under which the original precipita 
removal traces amylose from 
methanol-soluble 
methods dispersion, with 
pyridine butanol precipitating 
agents for the amylose. 
sults with maize starch suggest that 
include 20°, of the total amylose 
nature the bonds which cause 
they are probably normal primary 
hydrogen 
bonds van der Waals forces would 
presumably broken such dis 
forces aqueous pyridine 
at 120°C or normal KOH. Since 
absolute quantitative separation 
the other starches was not achieved, 
the possibility still exists that such 
However, the amylose bound such 
sago and potato starches, for 
tapioca. Steele 
Text. Research J. De 


Friction Measurement 


Measurement friction between 
single fibers. IV. Influence 
various oxidizing and reducing 
agents the frictional properties 
wool fibers. Lindberg and 
TEXTILE RESEARCH 

Previous articles this series 

peared the Sept., 1947, May, 

1948, and 1948, 

RESEARCH 

this twist friction meter, 


previously described, was employed 
for measuring the eflects the 
frictional properties wool 
havior wool and its change due 
treatments with reagents 
structure the outer the 
wool fiber. 

Text. Research Dec. 1949 


Gelation Ethyl Cellulose 


The gelation aqueous solutions 
ethylcellulose 
Chem. Scand. 
(through Chem. Abstr. 43, 
(Mav 10, 


The fact that solutions 
celluloses showing a degree of sub 
stitution between 1.2 1.4 
possibilities ot cross linking and 
simple orientation dipoles 
with regard the cellulose OH. 
due removal purely oriented 
H.O molecules. 

Text. Research J. De 1940 


Detection Oxy- and 
Hydrocellulose 


New methods for the detection 
27, 
93-5 (1946); Chem. 1947, 
Abstr. 43, (Apr. 10, 

Keto and groups 

determined with phenylhydrazine 

modification and coupling with 
diazonium 
acid 
can coupling, diazo- 
tized sulfanilic acid 

suitable, well Fast Blue Salt 

the tetrazotized diaminostilbene 

disulfonic The procedure 

respectively, in a 1°, solution. of 

ples are rinsed and treated hr. 


weakly alkaline solution Vari 


samples are boiled 


amine Blue Salt Fast Blue 


Salt rinsing and washing, 


: 


ae 
2 
| 
| 
AUG 
AN 
ta 
14 
ay, 


sample indicates and 
violet color the second 
cannot be detected in the presence 
dichlorobenzenesulfonic 
sponds only oxycellulose. The 
preparation 
acid given. 

Pext. Research J. Dec. 1949 


Mechanical Property 
Measurements 
Electromagnetic 
Transducers 


Measurements the mechanical 
properties polymer solutions 
electromagnetic transducers. 
20, 144-53 (Feb. 

concentrated polymer solution 

sheared rod oscillating 

with very small amplitude 

closed tube. The rod driven 

electrical measurements the coil 

the mechanical resistance 
actance the svstem are calculated 
transducer relationships. 
tions are given for obtaining the 
dynamic viscosity, and rigidity, 

the case 

some polymer solutions, the audio 

frequency 


G’, of the solution. 


range the 
present apparatus falls the disper- 
sion zone where and change 
cases the frequency range covered 
appears the upper end 
the dispersion zone; 9° is far less 
and changes verv with 
frequency. The 
the limitations the method are 
discussed. \uthors 
Text. Research J. De 


Uronic Acid Determination 


Manometric method for the estima- 
tion milligram quantities 
uronic acids. Tracey. 
43, 185-9 (1948); cf. 
43, 11307 (through Chem. 
Abstr. 43, 2663d \pr. 10, 1949)), 

method depends the decom 

position not more than 50-mg. 

sample with HCl 

wt.) sealed tube 111°C, 


and the manometric determination 
the details for prepa 
ration the tubes, are given. 
large number substances were 
tested and some were 
cause serious interference with the 
vield from uronic acids. The 
method for routine 
small amounts ma- 

Text. Research J. De 


Determining Starch Viscosity 


Determining starch viscosity. \\. 
GG. Bechtel. Textile Inds. 113, 
(June 1949). 

description and schematic draw 

ing newly developed viscometer 

suitable for testing starch com 
pounds used textile sizing, finish- 
ing, and printing 
drive impeller through the com 
pound tested. 
Text. Research J. Dec. 1949 


Landau 


Estimating Intrinsic 
Viscosity 
Methods estimating intrinsic 
Polymer Sci. 83-6 
equations relating dilute-solution 
viscosity. of high polymers to in 
are given. Some 
these are applicable given 
polymer-solvent system and can 
useful once the constants are 
termined. 
some of these equations to poly 
methacrylate 
dichloride 
Research Dec. 1949 Klug 


Grade Determination 
Wool 


Easier grade determination mea- 
surement wool top. 
RESEARCH JOURNAL 19, 
(May 1949), 


Measurements of wool top fiber 
are used determine 
whether the lot average falls within 
the lot’ average near the middle 
grade range, fewer measure 


JOURNAL 


ments will needed for assurance 
means for each grade arranged, 
within which 100 fibers enough: 
greater numbers are shown. 
Experimental sampling which tested 
Weak 
distribution 
estimates are discussed, and greater 


these concepts described. 
use the standard 
suggested. Authors 
Text. Research J. De 1049 


Orientation Viscose Fibers 


Viscose rayon fibres. II. The ori- 
Text. Inst. 40, T327--37 
1949), 

Using refractometer and the 

Becke method, the 

dices of the skin and the core of 

mined. 


fibers were deter 
Data are reported for 
eral series with range 
orientations. Skin and core struc 
tures are proposed and discussed 
theoretical, quantitative 
relationship between the structures 
ut. Research J. De 


Crystallite Orientation 
Cellulose Fibers 


new method evaluation the 
crystallite orientation cellulose 
fibers from x-ray data. 
TEXTILE RESEARCH 
19, 330-41 (June 
Appendix. 19, (July 

Based upon the assumption that the 
axis, method devised which 
the equatorial intensity the 
spot can analyzed into 
its components give the angular 
distribution 
around the fiber axis. Values 
average sine are calculated and these 
can checked average square 
other two nearly perpendicular para- 
tropic planes. 
obtained. 

Text. Research J. Dec, 1949 


Moderate agreement 
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Tenacity-Testing Apparatus 


new tenacity-testing apparatus 
for fabrics, paper, etc. Sulser. 
Rundschau 49-53 (1949) 
(through Chem. Abstr. 43, 3202a 
(Apr. 25, 

The apparatus operates punctur 

ing the test sample with 

polished sphere. tenacities and 
elongations break observed with 

different fabrics were similar 

those obtained by the conventional 

strip-tension method testing. 


Text. Research J. De 


Single Yarn vs. Skein Break- 
ing-Strength Test 


Single yarn and skein breaking 
strength tests evaluation 
drafting 


breaking-strength tests when accu 
rate evaluation quality 
strands each from packages were 
considered appropriate sampling 
when high-quality rayon staple was 
used evaluate the effects 


single 


eral svstems qual 
ity. 
Research 


Fiber Tensile Values 


comparison fiber tensile values 
obtained the Pressley Tester 
and Scott IP-4 different test 
19, 
274-7 

comparison was made 

tensile values obtained the Scott 

Tester their normal test speeds 

and also comparable test speeds. 

The effect elapsed time break 

the strength fibrous materials 

was shown very great the 
speeds normally used 

those the Scott machine. 


Text. Research J. De \uthor 


Testing Rayon Staple 


Simplification testing procedures 
for rayon staple. 
til-Praxis 


Tex 
155-9 (Apr. 


A.S.T.M., 
ternational pour Standardization 
des Fibres Artificielles), and DIN 
(German) testing 
tions, sampling, regain, staple length 
and fineness, 
tests are discussed. Krasny 
Text. Research J. De 
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Titration Viscose 


Potentiometric titration viscose. 
1948). 

has been found, interpretation 

the curve for the potentiomet- 

that the sulfur compounds 

Viscose 


the ortho form. 
of the 
Authors 


leads new theory 
ripening viscose. 
Text. Research J. De 1049 


Wetting Textiles 


Investigations the action wet- 
ting agents. Wetting tex- 
tiles. II. Practical results the 
Communication No. 33 of the 
Danish Textile Research Inst.) 
(through Chem. Abstr. 43, 3623h 
(May 10, 

report refers textile wetting 

agents, which the Danish textile 

industry interested (not 
the surface 
tension valuable supplement 
practical (hydrom 

eter, Herbig (cf. C. A. 20, 1142), 

and Drave methods), all which 

are described in detail. 

leat. Research J. De 


the wetting power 


lode 


Non- Wool 


The treatment wool with acid per- 
manganate solutions. 
ander, Carter, and Hud 
Soc. Dyers and 


65, (Apr. 1949). 


Wool can rendered non-felting 
treatment with dilute solutions 
the optimum conditions for treat 
ment are treated 
this way does not felt when left 
ever for very 


long periods 


washing machine, but does 
much untreated when 
posed milling action. Wool 
which has received 
manganate oxidation treatment ac- 
quires some resistance felting 
amill. Permanganate-treated wool 
shows resistance felting when 
washed acid washing machine 
The implications these 
results for the felting are 
The 


the wool 


wor 


discussed. damage 
permanganate treat 
ment slight and has been assessed 
The nature 
the reaction has been studied from 
analytical viewpoints, 
and that the 
action oxidation the disul 
tide bond, the rate being controlled 
funda 
mental between the 


is shown 


There 
tions acid and alkaline perman 
permanganate 
the wool responsible 
tor the 


ganate. 
the 


ents of oxygen are 
molecule 


Text. Research J. De 


\mick 
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Laboratory Spinning 
Techniques 


Repeatability and tolerances 
laboratory spinning techniques. 
19, 283-7 (May 


setting and operating spin- 
ning laboratory . a number of bench 
\mong the most important these 
(1) size test for 
reliable results; and (2) repeatabil 
ity experimental the 
first item not established, results 
may accepted insufficient 
data; or, vice time 
wasted running tests longer than 
the second 
not determined, impossible 
interpret the data accurately, 
since would not known when 
attach significance test results. 
order settle these questions, 
therefore, series tests were con- 
ducted, each which the cotton 
mix constant, the 
manufacturing was performed with 


are: 


versa, 


necessary. 


Was 


conditions as 


al 
vA 
a 
Oe, 
4 
big : 
| 
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possible. These tests represent ap- 
proximately hours, 
therefore, give con 
clusive evidence the 
the spinning test under controlled 
conditions. indicate 
that good results 
may obtained the same cotton 
and that properly spin- 
ning tests may made different 
cottons and the results compared 
interpreting 
data from other tests 
remembered that order for the 
differences cottons 
than the shown these 


between 


tests, since the differences obtained 
this study constitute the 
mental error. \uthors 
Text. Research J. De 190490 


Treatment Data 


Use probability paper for esti- 
mating the mean and standard 
deviation normally distributed 
Tallant. RESEARCH 
19, 270-3 (May 1949). 

Commercially available 

discussed, and its use 

tool for rapidly obtaining the 
standard 
comparing graphical and calculated 

Mathematical the 

ory and discussion sources 

error and their magnitude conclude 
the article. 

Text. Research J. De 


paper’ 


mean 


results 


CHEMICAL AND PHYSICAL 
RESEARCH 


Hydrolysis Cellulose 


Hydrolysis wood cellulose. 


Abadie. rend. 226, 
1539-41 (1948): cf. 40, 
(through Chem. Abstr. 42, 


(Nov. 10, 1948)). 


was found that the time heating 
was inversely proportional the 
acid the 
amount acid having effect 
constant 


Was 


concentration — of 


remain 


applications, 
Below heating has 
to be continued too long. Above 
glucose, organic acids, MeOH, and 
furfural are formed also. 
industrial limits the empirical 
actual conditions. 

Text. Research J. Dec, 1949 


For industrial 
7.5-30%. 


The curve 


Within the 


Photochemistry Cellulose 


The photochemistry cellulose: 
Effect water vapor and oxygen 
the far and near ultraviolet 
Am. Chem. Soc. 
71, 958-62 (Mar. 


the far ultraviolet 
millimicrons) 


(254 
retards 
and oxvgen without effect the 


region 
water 


decomposition cellulose, meas 
ured cuprammonium D.P. and 
ultraviolet region millimi 


a-cellulose 


crons) both of these effects are re 
plained the basis the relative 
values bond energies the molec 
ular-chains and the energies the 
Ultraviolet pho 
tons have energy 
rupt the C—O 

bonds, whereas most near ultraviolet 


photons involved. 


photons not and require the par 
action. of 


ultraviolet 


water vapor far 


interchain water bridging with the 
This 
supports the theory that part 
fundamental chemical combination. 


Macormac 


Text. Research J. 


Degree Structural Order 
Cellulose and Cellulose 
Acetate Yarns 


The effect variations degree 
structural order some physical 
properties cellulose and cellu- 
lose acetate yarns. Robert 
Work. RESEARCH 
JouRNAL 19, 381-93 (July 1949). 

diffraction diagrams that cotton, 


highly and oriented 


terial, gives 


triacetate 
which 
dered more crystalline annealing. 
cellulose textile 
varns, which gives x-ray pattern 
showing highly amorphous struc 
Although effects pre 
annealing, this varn can 
oriented, the degree orientation 
depending 
under which stretching the varn 
lowing limited mobility, this orienta- 
tion may over that 
lose acetate fibers converted 
celluloses, 
the orientation the original ma- 
terial over into 
drolvzed product. The load-elon 
these varns are described 
and the orientation are 
discussed. The decrease in lateral 
strength, 
electron 
micrographs the material. 
relationship between orientation 


acetate 


orientation, 1s 


series cellulose acetate 
responding varns having 
greater lesser degrees orienta 
tion and the sonic moduli these 
materials are illustrated. 
Dye 
cotton oriented 
cellulose varn the one hand and 
immature 
cellulose varn the other hand are 
that 
may one basic difference between 


explanations suggested. 


retention 
ture 


cotton 
orientation 


given indicate 


mature and immature cottons. 
X-Ray Studies Cellulose 


Small-angle scattering x-rays and 
the micellar structure cellulose 


1949). 


There close relationship between 
the intermicellar distances cellu 
lose tibers and the intensity distribu 
tion small-angle x-ray scattering. 
Additional evidence support this 
conclusion is studies of 
swelling water, potassium hydrox 


aye 
Be. 
ae 
4 
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ide, and cuprammonium hydroxide. 
Depositing gold crystals, 
changed the x-ray pattern, was 
Soc. 70, 3138 (1948) and TEXTILE 
163-72 


Text. Research J. De 


Contact Angle Fibers 


Contact angles. Cassie. 
Discusstons Faraday Soc. 1948, 
Abstr. 43, (Feb. 25, 1949)). 

relation contact angles 

surface doubtless the cause for 
many published values contact 
angles. Despite this, the absolute 
values these angles give useful 
relation between measurable rough 
ness and angle. treatment 
contact angles 
only appear give 
tween theory and experiment and 
that involves receding contact 
gles has satisfac 
The reason for this their 
The ditference between 
the advancing and receding contact 
angles discussed terms the 
multimolecular 
adsorption indicates 
that the advancing angle 
unique whereas the receding one 
will generally less than the ad- 

vancing angle and need not have 

unique value 


Text. Research J. D 


Refractive Index Cotton 
During Growth 


Growing process cellulose fiber. 
Change refractive index 
during the growing period cot- 
Ind. Japan 47, 
(through Chem. 43, 
(Feb. 25, 

first stage the growth Upland 

measuring and the direction 
the and perpendicular 


it, Starting from 
the date drop flower, 
10-12 days, then 
rapidly till attained 1.571 the 
day, which was about equal 
the and continued 
decrease gradually, having the 
value 1.532 the 18th which 
value matured The value 
10th, 12th, and 
value being 

Text. Research J. De 


Tendering Cotton 


The degradation cotton during 
atmospheric exposure, particu- 
larly industrial regions. 
Race. Soc. Dyers and Colour 
ists 65, 56-63 (Feb. 1949). 

cellulosic materiel to the action of 

weathering agencies the 

natural agents—air, sunlight, and 


atmospheric 
of the degradation of cellulose is not 
simple. The breakdown glyco 


linkages 
rather than oxidation the primary 
Simple hydrolysis would 
sult the formation reducing 
groups, but the cleavage fol 
lowed oxidation, the product may 
not exhibit a greater reducing 
the 
not necessarily full measure the 
extent which cleavage has 
molecular but possible 
explanations are listed account 
for the oxidation of cellulose during 
are: (1) the cotton substrate 
acts activator and the 
converted into ozone, which 
grades the cellulose; photochem 
oxidation; and (3) ultraviolet radi 
ation activates, without degrading, 
the cellulose, which thereafter 
capable of being attacked by gase- 
extraction with alcohol and ether, 


then successively treated with 
sodium hydroxide, sodium hypo- 
chlorite, and acetic acid, was 
exposed for wks. during the sum- 
breaking strength about 
nium hydroxide, large drop the 
the copper number, and 
increase the carboxyl content 
These data indicate that under the 
action light and air, the cellulose 
mainly the reducing 
which there preponderance 
groups, shortening the 
average chain length, and very 
small increase the proportion 
winter, the tensile strength loss was 
greater than summer, 
parently due the greatly increased 
winter compared with that sum 
greater summer than winter 
supplied the fact that production 
groups, which small 
winter Amick 
Text. Research J. De 


Mechanical Work 
Detergency 


Detergent mechanical work 
face active agents removing 
2361-70 (Dec. 1948). 


establish the existence quantita 
tive relationship between the con 
centration surface-active deter- 
gent water and the mechanical 
work required removing soil 
method calculating the percent 
colored soil removal from 
data presented. equation 
the curves relating the percent soil 
removal and the factors detergent 
concentration, and 
veloped also. The pring iples estab 
lished provide basis for developing 
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comprehensive method the 
evaluation detergents the re- 
moval soil. Authors 


Text. Research J. Dec. 1949 


Perspiration and Bacteria 
Damage 


The influence perspiration the 
bacterial damage fibers and its 
prevention. 
liand 28, (1947) 
(through Chem. 42, 8482d 
(Nov. 10, 1948)). 

The human perspiration 

the bacterial damage wool, cotton, 

and studied. 

Physiological salt solution adjusted 

4.5, 7.0, and 8.5 was used 

lus mesentericus. Separate samples 

were given various treatments, in- 
cluding washing, bleaching, loading 
with and impregnation. 

was found that exerted the 

most important influence, 

showed the greatest damage, while 
The damage was less 

had 

protective action for wool which 

was almost independent of the 

perspiration 


Text. Research J. De 


\ se 


Was 


were 


extensive on viscose. 


Photochemical Degradation 


Some aspects the photochemical 
degradation nylon, silk, and 
RESEARCH JOURNAL 18, 
659-69 (Nov. 1948). 

vat dyes that are particularly 

chemical degradation nvlon, silk 
and viscose rayon are capable 
creasing the degradation 
cotton that simultaneously irradi 
ated their experi 
ments took the form irradiating 
sheet vara composed alter 
nate and threads not 
contact with one another. The 
silk, and vicose rayon dyed 
with various vatdves. Many the 
dved considerable 
upon the degradation 


varns have 


silk, but the same dyed varns gen- 
erally have only small negligi 
ble the degradation 


rayon. 


ently due the greater resistance 
of the latter textile 
oxidation the 

sponsible for the “action at 
some 
dence that although 
agent produced the dye 


relatively 


agent 
which 


cases--for ex- 


responsible for the major proportion 
the degradation the dved varn. 
The effect of humidity on the rate ot 
photochemical degradation textile 
materials dved with vat 
dyes appears to be closely related 


the ease with which the textile 


preted terms theory which 
the photochemical 
the textile material represented 
the result oxidation activated 
oxygen and peroxide. 
The relative etfectiveness 
oxidation depends 
upon experimental 
conditions and the nature the 
textile 
Text. Research J. De 


these 


processes 
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Fiber Deterioration 
The fungi concerned fiber deteri- 


oration. 
bacher. RESEARCH 


19, (June 1949). 
tain 


the literature and cer 
findings 
which relate the fungi 


new 


textile 


which cellulosic 


conditions. Numerous 
some original and others 
trom the literature, indi 
cate that the following are 
commonly found growing 
particular 
Cladosportum herbarum, 
and Fusarium (especially 


cotton which has under 


gone weathering in the held before 
harvest; 
moderate- 


herbarum on’ cotton 


short-term 


JOURNAL 


weather exposures, with 
Phoma and related forms, Lepto 
Pullularia pullulans appearing atter 
longer periods under the same con 
Cladosporium 
herbarum, Pullularia pullulans, and, 
under 
species Penicillium, 
Stachybotrys, and prob 
ably other 


some 


and 
other natural unprocessed 
textile form humid storage; 
has undergone microbiological dam 
age the bale; and 
adapted forms decaying cordage 
Fungi other 


fungi on cotton 


marine exposures. 
than the above-named may occur 
commonly conditions 
mentioned, but they this ap- 
pears not have 
frequently any detail the 
are believed to involve a very wide 
range fungus including 
numerous genera and species which 


forms, 


high 
light above-ground 
formation presented which indi 
cates that resistance the part 
the fungus sunlight impor 
tant factor which 
fungi grow different 


moderate- or 


among the moisture require- 
ments and temperatures favorable 
for growth are also important. 


Research Dec. Authors 


Diffusion Dyes 


The diffusion dyes 
through semipermeable mem- 
branes. Riehl and Was 


45-53 (1945); cf. following abstr. 

(through Abstr. 43, 

(Apr. 10, 1949)). 
The unexpectedly high permeability 
probably depends the fact that 
the solutions with 
dilute (of the order 0.1 
higher adsorption (on percentage 


osmotic (in 


the relation 


4 
| 
fe 
a 
i 
4 


The decreases with 
increasing 


Text. Research J. Dec. 1949 


The diffusion dissolved sub- 
stances through semipermeable 
walls. Riehl and Trubetz 
anorg. Chem. 253, 54-70 
(through Abstr. 43, 2486¢ 
(Apr. 10, 


were prepared impregnat- 
ing very thin cellophane foil with 
precipitated 
The semipermeable foils permit not 
only colloids and 
erystalloids, but also separation 
subcolloids and crystalloids from 
one substances 
small molecular weight 
easily dialyzed from substances with 
were studied; results 
with impregnated 
with ordinary celiophane were com- 
comparison with glucose 
the acid diffuses more rapidly 
the smaller the concentration, and 
impregnating the film with 
proves the separation between acid 
and about 1.5 times. Under the 
optimum conditions the acid diffuses 
tion from 
also studied. 


The separa- 
amino acids was 
The ratio rates 
diffusion the acids and varied 
trom 1.0 18, depending upon the 
amino acid and the conditions. 

Text. Research J. De 


diffusion problem which the 
amount diffusing substance 
Mag. 39, 48-58 (1948) (through 
Chem. Abstr. 43, (Apr. 25, 
194))). 


arising dye bath are 
ness the dve bath considered 
particularly. The simplest law 
adsorption the that gives 
nontrivial result chosen. com- 
plete solution obtained without 
The analysis can applied, either 
directly with trivial modifications, 
problems. 
lems 
methods, 


Three prob- 
and 
depending, respectively, 


expansion orthogonal func 
tions and the Laplace transform, 
diffusion into diffusion into 
diffusion when the rate 
adsorption infinitely rapid, and 
diffusion when rates of adsorption 
and diffusion are comparable. 


Text. Research J. Dec, 1949 


Double Refraction 


Relation between the double re- 
fraction and the strength and 
elongation artificial fiber. 
Case isotropic regenerated 
fiber made anisotropic strech- 
ing. Okajima and Wata- 
nabe. Soc. Chem. Ind. Japan 
48, (1945) (through Chem. 
Abstr. 42, 7039a (Sept. 20, 1948)). 


For the purpose 
effect micelle orientation and the 
stretching conditions which produce 
micelle orientation the strength 
and the tensile 
strength and elongation fiber was 


examined. 


relation 
double refraction, 


wet tensile strength 
increased linearly with 
curves for samples different 
had 
The 
tol The change the tensile 
strength the condition was 
creased with the but 
was nearly constant when was 
less than The ratio, wet 
strength strength decreases 
with increase but increases 
noteworthy that for large 

Case fiber regenerated 


grees 


irregular. 


removing copper 
Cuprammonium 


tension was compared 
regeneration. 


stretching 
tension very effective the pro 
The 


relations among wet strength, elong- 


motion micelle orientation. 


ation, and agree with the results 
The tensile 
strength increased linearly with 
while small, but increased 
more rapidly large values 


the previous report. 


Was 


847 
The relation between and was 
the same the previous report. 


Text. Research J. De 1049 


Ultrasonic Propagation Rate 
Macromolecules 


The ultrasonic propagation rate 
macromolecules. Natta and 
3, 829-33 (Dec. 1949). 

polymer density, increases with 

increasing molecular weight the 
chain. 
linked with 
methyl groups, the ratio 
cally constant. 


cross- 


compounds 


compounds with 
larger side-chain radicals 


creases with increases 


for 
Text. Research J. Dec. 1049 D. Klug 


Measuring Dynamic 
Mechanical 
Properties 


method measuring dynamic 
mechanical properties rubber- 
like materials. Hillier, 
Applied Phys. 20, 227 (Feb. 1949) 

method Hillier, 

Kolsky, and Lewis compared with 

Nolle, Applied Phys. 19, 753-74 


(Aug. 1948). the 
Hillier-Kolsky-Lewis 
Phys. 20, 227-8 (Feb. 1949), 

Text. Research J. De 1049 


Moisture Regain 
Silk 


The moisture regain silk. 
Adsorption and desorption 
Inst. 40, (Mar. 
1949). 

review earlier work shows vary 

ing results obtained 

The adsorption and 

desorption isotherms 25°C were 

determined for Japanese, Chinese, 
and silks, both the gum 


vestigators. 


degumming, 
vacuum adsorption apparatus 
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vised Urquhart and Williams. 
agreement was found between 
this method and desiccator method 
when comparative tests were made 
the gum state, the adsorption was 
slightly higher for the silk 
than for the Japanese and Chinese 
silks, but after degumming the 
silk 


pract ically the 


same extent. The 
regains were greater humidi 
ties for the silk the 
than for the degummed silk. Con 
siderable hysteresis between the 
curves was found for all the samples, 
approximately for the gum 
silk and tor the degummed 
material. 


absorption 


determine 
content of the iso 
sample degummed Jap 
anese silk were unsuccessful above 
degradation of the isoelectric silk 
the higher humidities. 
below about 80°) R.H. indicate 
that the adsorptive capacity the 
slightly reduced when the silk was 
tents were approximately for 
the Japanese and Chinese silks and 
about 25°, for silk. 
Approximate values for the regain 
sericin ditferent relative humid 
ities were calculated. R. K. Worner 
ext. Research J. De rod 


Results 


Sorption Water Nylon 


The adsorption and desorption 
Hutton and Gartside. 
Inst. 40, (Mar. 1949). 

The adsorption desorption iso 

therms for were de- 

termined 25°C, using parachute 

small but detinite hysteresis was 

obtained both the desiccator and 

scribed in a paper the abstract of 

saturation approximately 


above. The 


nylon 
decreased with increasing tempera 


adsorptive 
saturation with water vapor restored 
the normal for water either 


completely or to a large extent, de- 
pending upon the drying tempera 
ture. Worner 


Text. Research J. De 1040 


Formaldehyde Nylon 


N-methylol, N-alkoxymethyl and 
N-alkylthiomethyl 
Larchar, Schneider, 
71, (Feb. 1949), 

the 

treatment linear polyamides with 
the 
acids or 


and 
Chem. 


with 
presence acids, respectively, have 
been described. \uthors 
Text. Research J. Dec. 1949 


Polymer Constitution and 
Fiber Properties 


Polymer constitution and fiber prop- 
Polymer Sct. (Oct. 


chemical structure large 
number linear polycondensation 
polymers correlated with 
form useful tibers. factors 
degree and melting 
this 
data are included. 
Research J, Dec. 19049 


side 


discussed. 
review, 
Klug 


Modulus Elasticity 
Polymers 


Statistical calculations and elastic- 
ity high Piganiol. 
Inds. plastiques 222-4 (1948) 
(through Chem. 43, 438a 
(Jan. 10, 1949)). 

perimental data are presented which 

show that the various links the 
chain threadlike macromolecule 
solution are relatively independ- 
ent one another. 
the hypothesis Kuhn 
over the Staudinger theory rigid, 


fairly good quantitative idea the 
structure the may 
elasticity varies the absolute 
upon the chemical structure the 
varies from 0.6 (plastic 
weight which often taken equal 


to 1/M. 


been 


J. 


Properties High Polymers 


Constitution and mechanical prop- 
erties high polymers. 
encour. 
(through Chem. 43, 
(Apr. 10, 1949)). 


Discussion of the physical properties 
some common natural and syn 
thetic polymers relation struc 
applied Chevenard and 
Champetier 40, 5254") enables 
the separation elastic from plastic 
deformations and follows variations 


tion. 


The relative 
and 
discussed for silk, blond hair (kera 
tin) 
rubber Several 
analogies are 


elastic plastic 
ramie, and 
mechanical 
suggested. The 
purely elastic behavior low 
elongation due small, reversi 
ble deformation valence angles 
the zigzag polymer chains. 
permanent deforma 
tion resulting the 
chains relative one 
ramie are 
tween tibers and its elasticity 
metals. 
ships normal and stretched 
and chain segment motions 
are discussed well the lower 
compared 


diminished and 


stress) causes 


behaviors of 


af 
ty 
a 
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raising the temperature stretched 
quickly; this results change 
fiber amorphous, highly elastic 
character. The change reversed 
lowering the temperature. 
transformation temperature low 
earth 

lext. Research J. Dec. 1949 


Viscosity Polymers 


The behavior multivalent chain 
Helv. Chim. Acta 31, 1994-2037 
Abstr. 43, (Apr. 10, 
1949)) 

The viscosity very dilute 

aqueous solution polymethacrylic 

acid, having polymerization num 
ber 650, increases 130-fold when 
fects the degree ionization are 
observed the magnitude and 
fringence and the depolarization 
scattered effects are 
due the uncoiling the chain 
molecules. molecules are com- 
the are the ionized 
mathematically terms the 
tion the distance 
ends the molecules function 
the degree ionization, the 
degree polymerization, and 
the length single unit 
chain. The dependence the spe 
cific viscosity changes from the 
first power for uncharged molecules 
the second power for strongly 
ionized are 
obtained for the dependence of the 
constant, the magnitude and orien 
tationof the streaming birefringence, 
and the depolarization scattered 
obtained. The magnitude the 
streaming 
upon the absolute value of the 
polarizability the chain elements. 

charged chain lowers the optical 

anisotropy spite the stretching. 


Polymer Solutions 


Polymer Sci. (Oct. 


qualitative picture the reasons 
given, and the intluence 
nature the polymer com- 
position the solvent solution 
properties discussed. Klug 
Text. Research J. Dec. 1949 


Properties Polymer 
Solutions 


Relation intrinsic viscosity 
polymer solutions degree 
polymerization and temperature. 
Sadron. Polymer. Sci. 
(Dec. 

chain length, and and are 

constants, analyzed application 
action solute and 
cules and the hin 

function having value close 

proaching 0.5 for large values 

curves effect 

temperature are 

Text. Research J. Dec. 1949 Klug 


Structure Polyvinyl 
Alcohol 


Occurrence 
rangements structural units 
polyvinyl alcohol. Flory 
Sci. 880-90 (Dec. 1948). 


mer units polyvinyl alcohol 

the number units 

were measured treating the sam 
ple with periodic 
measuring the amount 
acid consumed, the more sensitive 
method measuring the extent 
degradation was 
degradation, 
intrinsic viscosity and osmotic pres 
sure data, indicated that the number 
head-to-head polymer units was 
dependent upon the temperature 


polymerization. 
tion 25°C, these 


for polymerization 110°C, 
Text. Research J. Dec. 1949 


Polyvinyl Chloride 


Some curious properties poly- 
vinyl chloride. 
Inds. plastiques (1948) 
(through Chem. Abstr. 43, 4351 
436a (Jan. 10, 


The values obtained the deter- 
mination the molecular weight 
chloride (J) measure 
ment of the viscosity of disperion 
solvent 
used; concentration time 
heating and temperature prepar 
ing the dispersion; time storage 
determining viscosity. The changes 
occurring in the viscosity of dis 
persions various condi 
tions time, and temperature 
preparation, 
type solvent, and treatment 
fore measurement are 
discussed. 

Text. Research J. De 1v49 


Evaluation the Lilienfeld process. 
seide u. Zellwolle 26, 270-8 (1948); 
cf. 43, (through Chem. 
Abstr. 43, 3195f (Apr. 25, 

intensity (with Chicago Blue 

and Diamine Green greater 

ing increased with degree 
stretch when spun 

increased 

after-ripening. 

tion determined x-ray diffrac 
tion increases sharply the range 

and decreases with 

increasing after-ripening. The 

slightly affected increasing con 
centration for any given 
degree alkali cellulose ripening. 
Fibers spun higher-con 
while those spun concentrations 
below are milky mat owing 
the presence air 
evaporation free Luster 
increases with 
references. 
Text. Research J. D 1949 
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Viscose Absorption 


The effect the carboxyl groups 
viscose sheet the equilibrium 
absorption Chrysophenine 
wicker. Text. Inst. 40, 
(Mar. 

found depend the ratio the 
mass sheet the volume the 
This effect, which was 
greatest when the concentration 
sodium chloride the bath was 
low, was due the presence the 
groups which resulted lowering 


baths which the dve concentra- 


viscose 


tion and the total cation concentra- 
tion the electrolytes 
were maintained constant, the equi- 
absorption with 
tained fairly constant value 
between and The ab- 
sorption isotherms Chrysophenine 
measured 
under conditions such that the 
theory of the effect) of carboxyl 
equilibrium absorption discussed. 
Tentativ 
this theory suggest that the number 
directly 
the equilibrium 
may less than the total number 
Authors 


were 


iscc se 


ions 
absorption 


sheet. 
Text. Research J. Dec. 1949 


Adsorption Surface-Active 
Agents Fibers 


Adsorption surface-active agents 
669 78 (Nov. 1948). 


review the published data con 
cerning the preferential adsorption 
by fibers of the 3 general types of 
surface-active agents. 
fibers are examined. Cotton does 
not appear preferentially adsorb 
adsorbs those cationic character. 


The adsorp 


nonionic 


Lack chemically reactive groups 


probably accounts for its 


reactive and adsorbs all 
types surface-active agents. The 
mechanism adsorption ex- 
active agent, electrophoretic charge, 
chemisorption, 
activity. 
been accomplished this general 
field, but much remains ac- 
phenomena are interest, 
equally valuable would data 
acteristics these and 
there are practically data this 
phase the problem. Author 
Research Dec. 1949 


Effects Low Temperature 


Low temperature properties tex- 
Am. 38, P127-34 
(Feb. 1949). 

United States Army Air Forces and 

conducted the Textile Division, 

and the Fabric Research 

Laboratories, 

well arctic and antarctic 

knowledge the performance 

other 
high polymers temperatures 
tions parachute suspension lines 
and their component members under 
standard humidity and temperature 
conditions have shown the requisite 
(2) minimum 
weight and bulk, and (3) minimum 
shock load Energy 
absorption may directly obtained 
measuring the area under load 
vs. elongation diagram. the 
temperature reduced, the normal 
thermoplastic polymer becomes in- 
stiff 
elongation 
This 


diminishes 
energy, depending upon changes 
gram and upon whether the loss 
elongation compensated for 
the gain strength. 
meric materials, such silk, 


and rayon, creep deform when 
subjected stress, rate loading 


which have high elongation and 
energy absorption when tested 


slow laboratory rates speed (puil- 
ing jaw speed in. per min.) 
may lose appreciable elongation and 
energy when attenuated impact 
speeds ft. per com- 
bined effect impact loading and 
sub-zero temperature may produce 
enormous changes. Data 
sented the mechanical properties 
silk, undrawn, partially drawn, 
and fully drawn nylon, Fiber 
and Vinyon when tested under 
and impact loading room 
temperature and Since 
use many these materials must 
withstand more than one loading, 
stressing under the above tempera- 
The data are detailed graphs 
and tables. 
Text. Research J. Dec. 1949 


Melting Point 


The effect surface melting 
Sci. 551-61 (Dec. 
1948). 


The macroscopic nature fusion 
this connection, the ex- 
perimental significance the term 
lation between the extent surface 
derived. 
The new relation distin- 


pressure is 


from 
which relates the pressures either 
side curved surface, although 
special cases the two formulas 
solid-melt interfacial tension, the 
solid-gas and 
the liquid-gas interfacial tension 
derived for the case equilibrium 
between solid and Finally, 
melting 
point and extent surface 
and applied the case 
spheres, and Authors 
Text. Research J. Dec, 1949 


Mathematical theory photo-visco- 
elasticity. 


Mindlin. 


7 4 
gp 
Pi, 
45 


1949 

Applied Phys. 20, 206-16 (Feb. 

A phenomenological law of optical 
formulated and applied ideal- 
tions are used conditions 
under which models made visco 
elastic materials may 
the photoelastic method 
ing boundary value problems the 
theory elasticity Author 
Text. Research J. De 1049 


BLEACHING: DYEING: 
FINISHING 


Improved Washing Systems 


Washing systems greatly improved. 
108-10, 204 (June 1949), 


machinery has been 
similar advancement 


washing. 


Closer and more efficient 
control of w ashing is possible. New 
machinery described. 


Landau 


Text. Research J. Dec. 1949 


Slasher Operation 


Operating the slasher. Her 
ing. Textile Bull. 75, 51, 52, 54. 
1949). 

The importance the proper type 

subassemblies used the size vat 

Ribbed immersion rolls 
are preferred smooth-faced types 
because more penetration 
size achieved. The size 
size vat should held the same 
level all times, and recom- 
mended that recirculated con 
The weighting and cover 
ing the squeeze rolls are also dis 
cussed. 


Text. Research J. Dec. 1949 


Landau 


Dyestuffs 


Copper-containing 
Textil-Rundschau 


157-68 (May 
The carboxyl group considered 
mordant-attracting 
dves. 


are explained the basis 
the shade and resistance 
copper the molecule 
phenol derivatives) applied 
like direct, and are more resist 


ant light and laundering. 
procedures are outlined. 


Copper-containing dyes. 
zinger. Textil- Rundschau 
216-19 (June 

Structure properties 

dant, chrome, and copper dyes are 

shown have chelate-ring struct 

hydroxy 


and 


compounds are usually too sensitive 
to acids, but 


plexes the condensation products 
aldehyde and similar prod 


carrier and was used such the 
Allies during the invasion, obviating 
the transport oxygen bombs. 


Vat Dyes Wool 


Application leuco esters vat 
haus. Am. Reptr. 38, 
P172-83 (Feb. 21, 

The treatment wool give 

mensional stability has produced 

demand for colors having increased 

fastness washing and 
approach this problem has been 
the use stabilized leuco esters 
vat the stability which 
relatively good and varies with the 
types. 
stabilized 
more affinity for animal fibers, such 
than they have for the 

While raising the 

the bath decreases the affinity 

their 
aftinity for thereby increased. 


These water-solu- 


esters 


as wool, 


for cotton, 


“st 


fact, these dves resemble the acid 
toward 
the soluble vats 
wool 


anthraquinone 


their dveing 
particularly 
much exhaustion 
but with increasing introduction 
negative atoms the 
molecule the indigoids 


behavior wool. 


exhaust 


types. 


less 


goids show 


halogen 


digoids 
Since many these colors dye 
better under slightly 


tions, recommended that some 
certain 
acid. 


Conditions, 
curves are given 
for 21 dyes and the results obtained 
with variation the dyeing pro 
cedures are discussed. 
Text. Research J. Dec. 1049 


Application Insoluble Dyes 


Studies the application in- 
Corbiere. 
433-43 (1948) 
(through Chem. Abstr. 43, 
25, 


techniques 
and dye-bath compositions which 
all colors, including black, are used. 
Pictures equipment are shown. 


Dyeing Plastics 


The surface-dyeing plastics. 
Deverell-Smith. 


and 65, 328-32 (July 
1949). 


retain the natural 
surface the (2) 
material 


subsequent 


necessary to (1) 
prevent 
plastic 
softening, 
cracking, 
(3) the method should 
which industrial 
hazards fire risk and toxicity and 
simple apply, (4) 
the softening point 
and (5) 


one free 


maximum fastness must 
achieved. The procedures are dis 
cussed for plastics poly 
methyl cellulose ace 
tate, cellulose nitrate, casein, 


urea 
nylon, and cross 
linked allyl ester polymers. 

Text. Research J. Dec. 1949 ... 
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Raising Fabrics 


The raising dyed fabrics. 
Colourists 65, 280-4 (June 1949). 

There widely prevalent opinion 

the trade that fabrics with 

certain are more 
raise than undved fabrics fabrics 
with other results 
indicate that general cloth 
with Neolan dyes more 
readily than cloth, but when 
dyed with acid milling dyes, neu 
tral-dveing acid direct cotton 
mordant indigos the 
susceptibility the cloth raising 
izing acid dves produces little change 
characteristics. 
recognizing 
individual each 
group, significant that, except 
lower the final pH of the dve bath 
the more easily can fabric 
The changes dve 
ing are most marked when the cloth 
raised were 


dves 


Cast 


wet. 


milling 
acid direct cotton pre 


plied the afterchrome method, 
reduced chrome mordant, alumi 
num and indigo. 

lext. Research J. Dev. 1949 


\mick 


Ageing Prints 


Short ageing processes for the print- 
ing synthetics, silks and wool. 
ptr. 38, (Apr. 

\cetate, 

prints require cottage steaming for 

least hr. the best color value 
obtained. 

This paper discusses new develop 

ageing 

the fastness 
older 


acid, color 


are 


which offer 


processes 
cottage-steaming 
methods, economi 
cally rapid ager tower 
This is achieved by the choice of an 
and 
that a solution of the color is either 


present printing 


formed when the portion 


paste or 


drying. 
solution, instead the pigment 
state conventional printing, 
rapidly and completely during 
short ageing. 
ing acetate, nylon, 
and silk are included. 
Research J. De 


Recipes for print 


wool, \ iscose 


Text 1949 


Wool Damage Discharge 
Printing 


Damage wool discharge print- 
ing with Rongalite. and 
(1949) (through 43, 


4015¢ 25, 1949)). 


The dithionite 
reduces the linkages the 
wool and 100°C 
takes place. 


damage the fiber. 


obtain wool more 
damage 
charge printing, reduction wool 
emploved, followed by alkylation 
with dihalides—e.g., dibromo 
ethane—to produce new cross-link 
ages with the reduced —SH groups. 


Cf. Brown and Harris, 42, 


ext. Research J. De 1949 


Microscopy Dyeing 
and Finishing 


Chemical microscopy dyeing and 


Chem. 21, 442-7 (Apr. 1949). 
review with references. The 


use of the Caleo modification of the 
Hardy described. 
There are colored photomicro 
graphs illustrating fiber 
tion, the use of optical 
and polarized light. 


staining, 


Preliminary study variables 
P159-71 (Feb. 21, 

Most this investigation was 

commonly termed the textile 
the purposes the 


cloth leaving the nip divided the 


(times 100 equals 
data indicate that loads above 


pick-up decreases very slowly and, 
addition, the horsepower require- 
ments rise very in- 
creased pressure the ex- 
traction water, the 
pends upon the chemical and physi- 
cal characteristics of the tiber, the 
the the con 
struction the fabric, the presence 


increases 


chemicals (wetting agents), the 
immersion time liquor, the 
effect time the nip, 
nature the Less pick-up was 
obtained high than low tem 
peratures, and fast than slow 
speeds, although the latter case 
the construction the fabric may 
influence through 
liquid mechanical means. Fab 
rics which wet out easily retain less 


water wetting agent present, 


but fabrics which 
retain more water under 
these conditons. 
Text. Research J. De 10490 


Resin Finishing 


The resin finishing textile fabrics. 


1949), 


Since World War important 
velopments have markedly atfected 
the finishing industry: the 
development fast colors, the 
velopment synthetic fibers, and 
the development synthetic resins. 
The fabric finisher may required 
complish the following: 
zation against shrinkage stretch, 
(2) crush resistance and resilience, 
(3) improved handle and drape, (4) 
light-fastness and (5) 
resistance water, (6) resistance 
(7) 
(8) resistance insect attack, (9) 


resistance mildew, 


Resin finishes have aided obtain 
ing these The author dis 
thermoplastic and 


thermosetting resins, describes the 


cusses resins 


6a) 
“4 
lext. Research J. Dec. 
de 


1949 


properties which each imparts 
the fabrics, and predicts good 
future for resins textile 
Text. Research Dec. 1949 


Phenyl Mercuric 
Fungicides 


Protection cloth with 
phenyl mercurials. I’. Hopt 

Phenyl mercurials exert strong bac 

tericidal influence 

even low concentrations. 
general use industry has been 
tarded their low and 
the consequent difficulty obtain- 
ing even applications sufficient 
strength fabrics, and also the 


These difficulties have been over 
acid. 
salt goes readily into colloidal solu 
tion and the 
versibly when dried 
Thus, possible treat cloth 
simply and obtain fast protec 
tion this cloth. Qualitative and 
cotton and wool are for 
and for acetate. 
Text. Research J. De 10490 Authors 


Mothproofing 


Modern protection against moths. 
Rund- 
schau 169-82 1949); 
212-16 (June 


The various moths and beetles which 
habits are discussed. The larvae 
cannot live wool which contains 
mixtures, one 
containing wool was attacked 
mothproofing agents discussed 
Studies with Mitin 
(J. Geigy Co.), water-soluble 
urea compound, show satis- 
factory ease application and 
the protection afforded. are 
types tests for 
agents: tests for preference, during 
which the larvae keratin 
eating insects can choose between 


several fabrics, and tests during 
which only one kind fabric 
exposed and the damage measured 
quantitavely. ASTM, AATCC, 
and Swiss standard methods are 
discussed. The small 
areas treated with bait substances 
concentrate the thus 
accelerating the tests and making 
evaluation easier. references. 


Sizes for Nylon 


Laboratory evaluation sizing ma- 
terial for nylon hosiery 
Reptr. 38, P377 (May 
1949). 

come the properties 

fiber which serious 

The 
author states that nvlon 
haves like elastic band and should 
converted satisfactorily into hosiery, 
certain the intrinsic 
erties must altered with size. 

size for nvlon are discussed. 

Text. Research J. Dec. 1049 


Crease- Resistance 


Theory and practice crease-re- 
sistance textiles. Mon 
Text. Mercury and Argus 
120, 935-9 (June 10, 1949); 120, 
966, 969 (June 17, 1949); 120, 
1011, 1013, 1015 (June 24, 1949). 


creased, the following specifications 
are outlined for the attainment 
crease-resistant characteristics: (1) 
use fibers possessing properties 
high extensibility and high elastic 
itv, (2) use soft, twisted (3) 
use open fabric construction, and 
(4) use weave which reduces the 
The chemi 
outlined, showing that the presence 
cross-linkages molecular chains 
responsible for the imparting 
this property fibers. The urea 
making 
described. Fiori 
Text. Research J. De 


number interstices 


Wool Scouring 


The effect temperature the 
scouring Merino wool sub- 
sequent processes. Town 
end and Tweedie. Text. 
Inst. 40, T389-98 (June 1949), 

The object this discussion 

demonstrate how the temperature 

the scouring liquors affects the 
behavior the wool during its con 
version into worsted Three 
batches Australian wool were 
washed scour using the 
agent, but with different ranges 
Tests were made for 
fiber breakage and nep formation 
during carding, tear 
fiber diagram the tops, and 
strength after spinning. These 
vealed that the wool scoured the 
lower temperature range suffered 
considerably less breakage card 
ing, gave better tear combing 
and greater mean fiber length 
the was significant 
neppiness card web 
strength, the results were conflicting 
and was not possible relate 
property the Fiori 


Wrinkle-Resistant Fabrics 


Wrinkle resistance fabrics. 
Gruntfest and Gagliardi. 
Ind. Chem. 41, 760-4 
1949) 

results experiments described 

this paper show that the wrinkle 

resistance fabric determined 
the extent its multifilament 
character and the the 
separate fibers which com 
posed to recover from tensile de 
formation. The extent multi 
filament character depends upon the 
thickness. This ratio determines 
the minimum strain with which 
fold may made. The extent 
which the minimum strain realized 
depends upon the ease with which 
the separate fibers can move rela 
tive one another. This is, 
turn, regulated the structure 
the fabric, the presence sizing 
lubricating agents, the smoothness 
the tiber surface, and 


| 
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| 
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ness the fibers. Selected urea 
formaldehyde 
alone, and which have 
cess the inside the fiber, im- 
prove the ability cellulose fibers 
their Resin de- 
posited the outside the 
impairs the multifilament character, 
stiffens the fabric, and reduces its 
ability recover from folding. 

Text. Research J. Dec Authors 


increase 
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Fiber Identification 


Chemical fiber identification. III. 
(May 1949). 


This paper illustrates and describes 


commonly used Krasny 


Text. Research J. Dec. 1949 


Drafting Cotton and 
Rayon Staple 


Control during the drafting cot- 
ton and rayon staple fibers the 
(June 

determine the cover 

ing, the best roll-weighting method, 
and the optimum pressure 

(Mipolam) the top rolls, used 

conjunction with fluted steel-bottom 

rolls, with the 
the center bearing the top 
roll, are recommended. The force 
acting the back-roll pair during 
drafting was measured and found 


covers 


increases with the draft between 
the 2 back-roll pairs to about 1.25 
then further 
increase this Finer roving 
same pressure than coarse roving. 

Text. Research J. D 1949 |. 


decreases with 


Retting Flax 


til-Rundschau (May 
1949). 
short review present knowledge 
factors affecting the retting 


flax, and program for future re- 
Swiss federal institu- 
tion St. Gallen. The ease 
retting depends factors such 
maturity, seeding 
fertilizer (especially those with phos- 
phorus and potash). The mechan- 
ics retting are 
ethciency retting can 
flax dissociates from 
the ligneous matter 


with cooled, and 
shaken violently. Krasny 
Text. Research J. De ful 


Properties Nylon 
Filaments 


Moisture absorption, density and 
swelling properties nylon fila- 
ments. Ns a, Abbott and A. C. 
(Apr. 

data show the depend- 

ence relative humidity mois- 

ture content, density, and dimen- 
sions drawn and undrawn nylon 

adsorption desorption but 
little hysteresis subsequent 


cy cle, 


Pretreatments with 
ethyl alcohol, aqueous solutions of 


evcles. 


benzoic acid and m-cresol the 
the regain values from 
saturation for drawn and undrawn 
previously soaked water, 
soaked alcohol shows appreci 
able difference only upper 
half the relative humidity range. 
Densities, determined modified 
flotation method involving centri- 
fugation, are tabulated different 
humidities for undrawn, 
drawn, and 
Apparent densities water the 
first two are also given. 
both the 
drawn and undrawn filaments con- 
tract This initial 
traction was allowed take place 
relative humidity swelling. 
centages for longitudinal swelling 


wetting out with water, 


length. con 


investigating 


thus stabilized are listed, 


RESEARCH JOURNAL 


cent volume swelling calculated 
and volume swelling data. Experi 
mental values for lateral swelling 
from dryness saturation are sup- 
ported direct approximate meas- 
images. The longitudinal and 
teral swelling percentages drawn 
while the longitudinal swelling 
filament water more 
than times its lateral swelling. 
The volume empty space 
nylon filament calculated from 
experimental data and evidence 
presented show that the greater 
portion of the space remains inac 
Comparisons are 
made with the results reported 
Speakman and Saville 
explanations 
seeming disagreements. Honold 
Text. Research J. De 


cessibie water. 


are 


Analysis Formaldehyde- 
Treated Fibers 


Qualitative determination 
formaldehyde treatments fi- 
bers. 
Praxis 287-9 (June 

Methods are described detail for 

nitrogen, ammonia, 
urea, sulfur, and melamine 

The results can used identify 

the formaldehyde finish 


resins. 


Text. Research J. Dec, 1949 
Processing Rayon 
Cut Staple 
Rayon cut staple. Anon. Platts 


Bull. No. (1949). 


details, 
rayon cut staple are 
spindles for varn from double 
Research 


Processing 


Slashing and Weaving 
Acetate 


New acetate size improves slashing 
weaving 


and performance 


il 
| 
a 
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Texts. 30, (July 
acetate adhesive 
ness, and 
vantages reported are: (1) weaving 
electricity reduced, (3) number 
seconds reduced, and (4) 
data are shown. Fiori 

Text. Research J. Dec. 1949 


Element Nylon 


(Apr. 18, 1949). 

The element discovered the 

engineers who work nylon, the 

tendency for the fiber fabric 
laxed state. Pre-setting the article 
temperature higher than that 
reached subsequent manufactur- 
ing customer operations enables 
the fiber article return this 


hot-roll machine for treating woven 


fabric passed over roll heated 
seconds the tem 
perature the treating roll close 
careful control temperature and 
time contact must exercised 
but these temperatures, nylon 
fabrics can thoroughly heat-set. 
The hand obtained trom this treat 
ment different from that obtained 
from steam boiling-water settings, 
being generally softer and fuller and 
more desirable for underwear and 
blouse fabrics 


Text. Research J. Dec, 1049 


Electron Microscopy Wool 


electron microscope study the 
structure wool hair. 
Mededel. Veselinst. T.N.O. 89, 
pp. (1948) (in English) (through 
Chem. Abstr. 43, 40167 25, 


Wool hair scales show no specific 
structure trypsin action 


smaller than 160-200 

Text. Research J. Dec. 1049 


Intermediate Woolen 
Feeding Mechanisms 


Woolen carding. Anon. Platts 
Bull. No. 183-8 (1949), 


mechanisms used cards 
are described some 
cluded are several 
balling 

Text. Research J. Dec. 1940 L. A. Fiori 


Drawing Frame 


3-over-4 drawing. 
Lowell Bull. 21, 1-9 (Apr. 


Described in detail are 2 models of 
the 3-over-4 drawing frames. The 
Model DS-1 suitable for the 
essing wool, ravon, other similar 
and blends fibers having 
range staple length from mini 
The Model DS-2 primarily 
for cotton and 14% in. ravon. Sec 
tional drawings each 
Fiori 
Text. Research J. Dec. 1949 


New Ebonite Roving Bobbins 


The new ebonite 
Textile Weekly 44, 
1949), 

these 

molded ebonite roving bobbins 

crease production, make better rov- 

bobbins, they are made 

very fine limits rough, homo 

This material has great 

sistance, does not absorb) oil or 

water, does not split crack, and 
has metal other 
advantages are enumerated. 


New Picking Attachment 
The Anon. Saco 
Lowell Bull. 21, (Apr. 1949). 


called the roll, consisting 


855 


under the bottom feed-roll under 
the nose the evener 
set forward in. from the path 
the beater, with the points the 
edge the beater This at- 
tachment eliminates the tendency 
condition the stock reaching the 
screens very uniform 
from lumps and bunches. Tests 
have shown dam- 
age the fibers the use this 
pickers. Fiori 
Text. Research J. Dec. 19049 


Spinning Calculations 
Simplified 


Spinning calculations simplified. 
Part Anon. Platts Bull. 
No. 151-6 (1949), 


Previous charts numbered 1-48 
this series were included 
this chart series, 
intermediate, and roving frame pro- 
duction hanks for various spindle 
speeds and turns per in.; and con 
version speed frame production 
from hanks Ibs. per spindle per 
hr. 


Text. Research J. Dec. 1949 


Spinning 
Part Anon. Platts Bull. 
No. 174-6 (1949). 


Indicated this chart series, num 
53-54, are: draft change gears 
required for various drafts ring 
with 
ordinary and high-drafting arrange 
ments. Fiori 
Text. Research J. Dec, 1049 


Treatment End- 
Breakage Data 


Collection, analysis, and interpreta- 
tion end-breakage data 
preparation and weaving. 

Text. Inst. 40, P279-88 (Apr. 

1949) 


Discussion 


data may compiled for prepara 


= 


| 
4 
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R56 
tion and weaving. suggested 
method recording the observed 
faults the use simple stand- 
ard forms, and procedures for inter 
preting final summations means 
plotted graphs are given. The 
graphs relate end-breakage rate 
number running ends 
ball warping for and 
double varn, breakage rate possi- 
ble number weaver, 
and breakage rate 
Fiori 
Text. Research J. De 


per 


Warp Preparation 
for Weaving 


Requirements warp preparation 
for automatic weaving. 
Text. Inst. 40, P263 


warp-breakage described 
the Barker split shedding motion 
which, research carried 
motion, reduces warp-breakage rate 
during weaving, 
hairy, under-sized, and set 
warps such poplins and kindred 
cloths, made from 
and 
sheet warp when crossing from 
top to bottom shed, while still en- 


linens, hair 


“auses a 


suring suitable shed opening for 
shuttle. 
action tends eliminate the pluck 


the passage the 


otherwise resulting from the 
crowded nature the 
trated. Fiori 
Text. Research J. De udu 


Warp Breakage 


The nature and incidence warp 
breakages automatic weaving. 
B. ': Brown. J. Text. Inst. 40, 
(Apr. 1949). 

paper discusses the nature and 

warp breakages. Warp 

are classified according 


knots, impurities, 
chopped ends, abrasion, 
twisted ends, taped ends, and 
affected size sizing technique 


indi 
which 


made 
cate 


offer opportunity reduce warp- 
breakage rates. Also discussed are 
the influences some weaving con 
ditions, such weaving-room 
midity and warp moisture content, 
which are generally believed in- 
warp breakages. Evidence 
suggests that warp-break distribu 
tion not seriously 
beam moisture content 
ing-room humidity conditions within 
the limits the observations 


Fiori 


Warp Breakages Woolen 
and Worsted Weaving 


Some factors influencing the num- 
ber warp breakages woolen 
and worsted weaving. 
(Apr. 


The various causes friction and 
discussed 
from standpoints: (1) 
the loom mechanism and ancillaries 
which control the warp threads dur 
ing (2) setting and timing 
these 
the 
stitching, and other such fabric 
The tension effects 
supported references records 
tension variation individual 
thread during the weaving 
tions the amount the warp may 
stretched during shedding and beat 
ing-up indicate the importance 
considering the points low 
points, when analyzing the results 
varn Friction the warp 
and the repetitive shocks 


mechanisms and controls 


warp 


beating-up are factors which reduce 
the strength the varns 
pass from the warp beam into the 
Text. Research 


Causes and Effects 
Warp Breaks 


Some causes and effects warp 
breaks. Baines and 
Steiger. Text. Inst. 40, P289 
300 (Apr. 1949). 


The etfect of warp breakages on the 


work and loom 


and some technical factors 
affecting warp breaks are described. 
Specifically, details are for 
calculating work load, 
warp-breakage rate, effect loom 
warp breaks, and effects sizing 
percentage, warp twist, and condi- 
tion the loom warp 
shown that size concentration 
the size box gives the best 
weaving results. 
Text. Research J. Dec 


Fiori 
10490 


Factors Affecting 
Warp Breakages 


The weaving continuous-filament 


and long-staple yarns. 
Some warp 
breakages. Castle and 


Dawson. Text. Inst. 40, P331 

(Apr. 
Following a list of factors responsi 
ble for warp stoppages are presented 
nett 
silk, spun silk, and warps and 
also efficiency studies back-wind- 
ing and warping nylon 


Knot 
strength data obtained use the 
knots some 
and spun are summarized and 
evaluated according the 
knot most suitable for the purpose. 
\lso presented are data the vari 
discharging, weighting, 
and dveing strength and extensi 
bility. 
Teat. Research J. Dec 


Fiort 


Oiling Wool 


(1949) (through Chem. Abstr. 


olein used for oiling wool are: good 
lubricating 
combustion, 
off with soda solution, unpleasant 
odor on the wool, liquid at ordinary 
working temperature, light color, 
with several double (would 
lead combustion), 
forms soap with alkalies. The ana 
limits are: total fat least 


power, 


washing 


bonds 


fi. \ 
Text. Research J. Dec. 1049 : 
x: 
ah 
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ash, etc., most 1%; 
titer saponification number 
190-205, acid 175. 195, 
gen number metal less than 
0.05¢, flash point about 160°. The 
danger—combustibility 


combustion, 


number 


prevent 
the damp removal the air 
either vacuum inert gas, 
(not 1-2% 2-naphthol), 
For the Nordic 
oil, 
olein raw material. 

Research J. D 


more than 
recommended. 
countries, 


1940 


Wool Shrinkage 


Some aspects the chemical con- 
trol wool shrinkage. 
(May 16, 


Relaxation shrinkage the dimen 


when fabric thoroughly wet out 


strain set the during 
operations. 
the and the 
“London 
treatments. type 
shrinkage which occurs when 
wool fiber heated the presence 
mechanical action. 
for this type shrink- 
age are listed, and the different pro- 
cedures for reducing eliminating 
felting shrinkage are discussed. 


“sant wrizing pre cess” 


MISCELLANEOUS 
Blending System 


The G-S blending 
Saco- Lowell 21, 35-7 (Apr. 
1949). 

blender described which 

the functional requirements the 

also serves apparatus suitable 

for multiple fiber blending. 


Research Dec. 1949 Fiori 


Color Evaluation 


Device for the evaluation colors 
day and artificial 
Textil- Rundschau (June 
1949). 

joining chambers 

similar that daylight, and the 
other, ordinary artificial 
color. J. F. 


one containing 


Dyehouse Wastes 


Developments the treatment 

dyehouse wastes. Zack. 
Works Eng. 20, 129-30 
(1949) (through Chem. 43, 
10, 


ge 


Alkaline dye-waste with suspended 
solids from 3,000 
and from 400 4,000 
was treated equalization, 
lime-and-copperas coagulation, set 
tling, and sludge return, removing 


solids. 


about 
Aftertreatment 
pond increased over-all removal 
suspended solids and 
Rese 


pended 


1040 


Equation State 


Equation state for polystyrene. 
Spencer and Gilmore. 
Applied Phys. 20, 502-6 (June 
1949), 


van der Waals’ equation 
state proposed for polystyrene. 
The suitability the equation 
shown 
ments, which are described detail. 

Witnauer 


leat. Research J. De 


Fiber Structure 


The structure natural and syn- 
fibers. Staudinger. 
Rundschau 3-17 (1949); 
cf. Makromol. Chem. 228 (1948) 
(through Chem. 43, 
(May 10, 1949)). 


review with references. 


Vext. Research J. Dec, 1949 


Infrared Spectra 


Infrared absorption spectra some 
polymers liquid-helium tem- 
Applied Phys. 20, 559-63 (June 

Infrared have 

been obtained for polythene, rub- 

polyvinyl 
chloride at 4°K. For the 
part, the changes the spectra 
the polymers cooling are small. 
There some sharpening and 
provement For one 
partially crystalline 
band the doublet 
720 
while the other remains unchanged. 

authors interpret the bands 

the hydrocarbon 

chain. 

Text. Research J. De 


absorption 


ber, 
most 


resolution. 


becomes sharp 


Inhomogeneous Solid 


Scattering inhomogeneous 
Bueche. Phys. 20, 
518-25 (June 

for characterizing the inhomogene 

The 


method based the scattering 


ous regions solids given. 


power of solids for electromagnetic 
glass samples are investigated, 
ing visible light. Witnauer 
Text. Research J. De lydy 


Compounds 


Non-ionic compounds; their em- 
ployment the textile industry. 
J. P. Sisley, translated by P. J. 
513-21 (July 11, 1949). 


Anion-active and cation-active com 
pounds show increased emulsifying 
and mixed 
with compounds. 
are divided into classes, according 
to their 
non-dispersible 


softening powers when 


The non 
products obtained polymerizing 
ethylene oxide, products obtained 
condensation fatty bodies 


with 


behavior 


types, and soluble types. 


857 
£ 
LB 
f vat 


condensation of oxy-alkyl-aryl com 
scouring), emulsifying 
ing wool), acid-fulling cloth, 
assistants (leveling), removal 
colors from the improve 
ment the fastness and 
softening agents. These 
materials are listed and their com- 
positions and principal uses 


Leather 


Recent developments 
processing. Hunnam. 
336-41 (July 1949). 

brief survey some the new 

ideas the practice leather man- 

ufacture given under the following 
headings: soaking, unhairing, liming, 
deliming, degreasing, 
ning, fat-liquoring, 
Surface-dyeing dyes 
for suede leather, where complete 
penetration necessary, dyeing 
done higher the presence 
ammonia other Basic 
using them the presence 
Amick 


Filtration Viscose 


The filtration viscose through 
Prom. 7, No. 8, 31-2 (1947) 


(through Chem. Abstr. 43, 
(May 25, 
Quartz particles from 0.55 1.25 
mm. diameter were 
viscose solution under pressure 


eral filters were used 
prepare the feed 
machine. 

Pext. Research J 


Simplified Sliver Tester 


simplified sliver tester. 
Steiger. Text. Inst. 40, 
(May 1949), 


machine, designed for simplicity 
and the avoidance unusual inac- 
curacy manufacture, described. 
the thickness cotton 
slivers 
and the use 
the machine detecting sliver 
faults are 

Text. Research J. Dec. 1940 L.. A. Fiori 


Double-Twist Spindles 


The principle double twisting and 
review the literature. 


Text. Inst. 40, 
1949), 


aim this discussion trace 
the development the double-twist 
spindle from its inception 
view the literature, with special 
reference the patents which have 
been which comprehensive 
list given Literature refer 
patent list includes United States 
and foreign numbers, giving name 
the patentee, the 
patent, and the the articles 
also are from United and 
Pext. Research J. Dec. 1949 


Pneumafil for Spinning 
Frames 


No. 9, 177-80 (1949). 


This article describes 
standard applications the Pneu 
matil individual unit system new 
ring spinning 


Lay Drive 


Dynamic properties improved 
lay drive. Textil 
Rundschau (June 1949). 


author suggests device 
energy, thus decreasing 
ation energy consumption during 
one weaving cycle caused the 
lay movement. Krasny 
Text. Research J. De 1049 


Weaving Defects 


Lessening tight and loose ends 
fabrics. Rayon 
(June 1949), 

This account deals with remedies 

for defects caused tight loose 

warp general plan out 
lined for the correction tight 
end, Fiori 


Dec. 1949 


Advanced Mill Engineering 


Advanced engineering Swiss 
Stoffel plant. Steinmann. 
Textile World 99, 190, 194 
(June 


design new Swiss mill features 
90-ft. span, self 
draining tunnel system 
light and power cables 
over-head material handling, 
conditioning, and hot-water 


heating. Landau 
Text, Resea 


Market Changes 


Impact market changes man- 
ufacturing. R. Bouvet. Papers 

The points discussed deal (1) with 

continuous-flament 

and (2) with the tension 
fabric physical dimension, and 
the warping and 
warp sizing relation quality. 

cake problems, and copping 

are also dealt with some length. 
tesearch J. Dec, 1949 A. Fiori 
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